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Machinery of the Copper Mines of 
Michigan. 


BY CHARLES P. PAULDING. 


From the Upper Peninsula of Michigan 
there projects northward into Lake Su- 
perior a small peninsula, called on the 
This is the 


map Keewanaw Point. “cop 


per country” of Michigan, and its back 
bone consists of a trap rock containing 
veins of copper-bearing amygdaloids and 
conglomerates. The copper is pure, and 
for the most part occurs in very small par- 
some 


ticles, although large masses are 


times found. Rock containing four per 
cent. of copper is considered very profit 
able. 

As all the veins have the same inclina 
tion, about fifty two degrees, and do not 
vary greatly from a thickness of about 
twenty feet, the mining is of the simplest 
character, and only two methods are in 
These differ 


only in the fact that in one method the 


use throughout the region. 


shafts are sunk vertically, intersecting the 
vein at about the middle of the property, 
and connecting with the vein above and 
below the point of intersection by hori- 
zontal passages perpendicular to the vein, 


called crosscuts. In the other methods 
the shafts start where the vein crops out 
on the surface, and are sunk with the 


same inclination as the vein thus lying 
wholly within it. The latter 
considered the most economical. 


method is 
In both 
methods horizontal passages called levels 
the 
in depth, and the ground 


driven along vein about 


feet 


are 
hundred 
worked out or 


every 


“stoped” from each level 


When in 


up nearly to the one above it 


clined shafts are used, these levels evi 
dently connect them; but with vertical 
shafts, crosscuts are driven over to the 
shafts from the levels. In most of the 
mines the shafts and levels are very 


solidly timbered, and as the ground is 
stoped out above a level, timber has to bi 
put in 

consists of 


The underground machinery 
portable hoisting et 
The 


from 60 


ror k drills, sm ill 


drills are run by 


gines and pumps 


compressed air at to 70 pounds 


pressure, and the air thus liberated forn 


an important factor in the ventilation of 


the mine. In fact, it is a common prac 


tice for the men to allow the air to blow 
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out into the mine when the drills are idle, 


during the meal hours, and to such an 


extent that the compressors have to fur 
nish a greater volume of air at this time 
than when the drills are working. In case 


electric drills used, the amount of 


the 
have to be considerably increased, but on 


were 


artificial ventilation by fans would 


would suppose such ventilation much 


cheaper than this use of compressed ait 
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timber up in the 

cars, or sinking the 
from time to time 
compact, strong and sit 
ery underground rece 


treatment 

Most of the mines 
fairly dry, 
Phe watel 


xtensive 


portion ot 


Les moviny tr 


alt a 


ind the pumy 
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am 


little deeper 


hey must be very 


‘ing plat iM 
icé¢ ] iderable 
be caught 4 





HOISTING 


After the rock has been gotten out by 


blasting, it is loaded on tram cars, which 


are pushed along the level to the nearest 


shaft, where they are dumped into the 


the car in which the rock 


the 


skip, as 


brought to surface is called; or, in 


case of vertical shafts, the tram car is run 
] 


e shaft and run directly 


. } ' 1 
Iramework mn which car and roc 


by a crosscut tot 
onto a 
to the surtace The tw 


ind 


ir¢ both hoisted 
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making thirty double strokes of one side 


per minute, will show a duty of between 
thirty and forty million 

lhe use of steam for this work is very 
objectionable, it rots the timbers in the 
shaft, the the 


steam main is a large item when the pipe 


loss by condensation in 


is three-quarters of a mile long, as it is 





AMERICAN MACHINIST 


The valve gear is generaliy of the Corliss 
pattern. 

In vertical shafts the drum carries two 
the 
other goes down, thus securing a partial 


ropes, and one cage comes up 


as 
balance. As vertical shafts are only used 
here when some other company owns thx 


of the lode, these shafts ar 


upper 


part 








HOISTING 


in some of these mines, and the condens 


to a point at which 


the pip 
This l ist ¢ ffect 


steam heats the water 


its corroding action on column 


is something remarkable 


is hightened by the frequent presence ot 


sulphuric acid in the mine water 


either compressed all or electricity 


could probably be made to do this work 


more satisfactorily and economically, es 


pecially now that the use of electricity 


underground has been so thoroughly dk 
th. 


veloped in) coal mining However, 


service in these mines is especially sever 


on account of the long lifts, and also br 
iuse when the snow melts in the spring 
he water com with rush and the 

| ip. Whatever it driven by. must. be 
xible ot b ey worked to the limit « 
ipacity. day and might, without dat 

ot its breaking down 


lurning to the machinery on tre surface 


final litt of not reoard t +] 
bo‘ler equipments They are mostly k 
comotive boilers, tired in monv cases wit 
wood Kron 7.000 to ¢ 90 pr nels ( 
water are vaporated per cord of wo 
Phe coal used comes by water trom th 


West 
about 8 pounds of water 
val 


Mportant 


Pittsburg and Virginia fields, and 


will evaporate 


under { conditions 


Del 


| ur 


pound of « 
Phe 
Ie 
pt 


engines 


most machines oft 


ire the hoisting engines, and. thr 


vailing type here is a pair of simple 


on the same crankshaft, this 


crankshaft corrving the botsting drum 


ENGINE 
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small end of the drum, where the engine 
has the greatest leverage and the load the 
slowest speed; as the weight of rope hang 
ing in the shaft grows less, the speed ot 
the car increases, the work of the engine 


remaining nearly uniform. Figs. 1 and 2 
show one of the latest engines of this type 


The speed of hoisting in vertical shafts 


is frequently as high as 2,500 feet pet 
minute; in the inclined shafts it varies 
from 1,100 to 2,000 feet per minute. In 
hoisting skips containing five tons ot 
rock, wire rope 1'4 inches in diameter 
is used. The rope is made of “plough 


steel” wire, a term which merely signifies 


wire of the best steel. It may be interest 


ing to see what the strain on these ropes 


is. Take the case of a 1'4-inch rope hoist 


ing 5 tons of rock from a depth of 5,000 


feet on an inclined shaft. The weight o1 


the skip is, say, 3% tons; of the rope, 2 


pounds per foot. This gives a total weight 


ot 15 tons; but as the angle of the shaft 


is about 50 degrees, the strain on the rope 


at the top of the shaft is 9 tons, nearly 


15,000 pounds per square inch ot section 


This. of course, does not include the re 


sistance to traction of the skip or the pres 


sure of air against the front of the skip 
which in a shaft, with the skip moving 
2,000 feet a minute, must be considerable 


It is also interesting to note how small 
a proportion of the work done in hoisting 
l ‘useful 


to 


in deep mining is what is called 


Take the case given above 


vor! 





THE 
generally fully three-quarters of a mul 
deep, and in consequence the engine has 
to start, besides the car and rock, a 
weight of rope of about five tons Po 
overcome this, many of the engines art 
fitted with conical drums, the engine 
starting the load with the rope at th 


SKIP. 

llustrate the great strain on the rope 
We havethere lifted 10,000 pounds throug] 
5,000 feet, and this is the usetul worl | 
accomplish this we have also ljfted 1,00 


+ 7,500 + 2°5°9 = 30,000 pounds through 
the same distance If our hoisting ap 
paratus had no friction this wou'd give 
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but our 
hoisting apparatus has an efficiency of 
very close to 80 per cent., so our final 


us an efficiency of 33% per cent 


efficiency is .80 & .33% 
In the 


— 27 per cent 
here, each shait 
house has its outfit of rock crushers, and 
the rock 


such a size as to be ready to go directly 


best practice 


is reduced to small pieces of 
to the stamp mills, where it is crushed to 
powder, and the rocks washed away from 
the heavier copper. 

The skips used in the inclined shafts are 
self-dumping, this being accomplished by 
making the treads of the rear wheel much 
wider than those of the front wheels, so 
that when the skip is at the top of the 
the the 


house 


shaft and in shait front 
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finally fall into bins from which they ar 


loaded by gravity into cars 


The two crushers are driven by small 
steam engines, which, on account of the 
very sudden variations of power, should 


be of high speed and provided with very 
wheels \ shaft 


crusher capacity for 


heavy fly house with 
50 tons per hour ol 
this hard rock. will need an engine capa 
but thi 
engine will run most of the time at about 


the 


ble of indicating 60 horse power; 


20 horse power, as calls for greate! 


power are only of momentary duration 


when an extra large rock is in the upper 
crusher 

There is little of note concerning th 
air compressing plants. The air pressur 





DUMPING 


heel lollow a ti 1 ‘ dow 
e are of a circle, the 1 whi ! 
#4 1 the inclined track bre é r 
this point to allow the front whee 
ss through. The bale to which the roy 
ittached hinges on bearings nearly 
e rear wheels, and the skip revolves 
intil its bottom 1s vertical At thi 
hoist ng engl is | rsed 
( p starts bac down the s tt 
\l« while the rock has le out o 
lined grating of iron rails. the larg 
pieces roling down this to a ro 
rusher, into which they are fed by a 
uple of men. The discharge from th 
crusher and the rock that has passed 
through the upper grating and has be 
ntercepted by another grating beneat! 
then fed into a smaller crusher. and 
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' nd. g } meltinea { . 
coarse sand, goes to the smelting turnaces., 
percentage Ot im 


id ot and the cop 


Water Required for a Condenser. 
BY W H. WAKEMAN 


My 


attention has been called to this 


subject in several ways within a short 
time, tor there seems to be much ditter 
ence, In some cases at least, between the 
amount actually needed and that called 
for by what is apparently a common-sense 
rule for this purpose What causes this 
difference is the point to be settled 
Rules given us to determine the amount 
ot water needed, usually give the result 
in the number of volumes required n 
other words, the number by whi th 
quantity of vate used I I lyr oie 
steam must be multiplies der to 
irrive it thle ber o | in) needed 
per hour, we ust cal ite on the pounds 
accounted r b ( id to ye iT 
power pet lie 1 Fro. tii t will le 
pparent t t tiie ( ‘ Lilie ount rt 
condensing water required divid ito 
two parts, and ve n determine w ) 
‘ these p tiie reat ‘ I 
we sh te nt lire 
tion « ‘ vbole ‘ t 
viven | t itetT 
ictually ‘ n 
Dhe ¢ 
re ‘ ) ' 
( 1 1 
close ( 
, 
pipe \ 
be rt t nile 
I} ' 
le 
| | J 
. ‘ 
, 
| 
) ' 
‘ 7. ' 
‘ erre ‘ t 
be ( \ t ( ’ l 
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1203 5 17 34 } 
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how adifference ot but QO 1N¢ 
vetweel thre et calculation ind 
the re ilt shot ed bv direct exper ent, 
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and in such a case we would take the latter 
as correct. 

If we were to calculate the amount 
actually required, our next step would be 
to determine the number of pounds of 
water accounted for by the indicator and 
Much dissatis 


faction seems to exist, however, among 


multiply one by the other. 


engineers concerning the value of rules 
given for the latter purpose; and inasmuch 
as more water is needed to run a con 
denser than this rule, as a whole, calls for, 
it may be of interest to know in which 
part of it the error exists, and this report 
hows that but a little of it 


be traced to that part which tells us how 


certainly can 
much water will be required to condense 


a given amount of steam, therefore it 
must be largely in that part which is sup- 
posed to determine the amount of steam 
to be disposed of 

the 


from the exhaust pipe of an engine, there 


In this case steam was not taken 


fore the rule for determining the amount 
of water required to furnish steam for an 
engine under stated conditions, could not 
be tested for correctness 

[It is a well-known fact that much of the 
steam that goes to the engine is disposed 
of by cylinder condensation, and if we take 
pressure of the indicator 
that it is all dry 


steam, we shall have a quantity of water 


the terminal 


diagram and assume 
to reduce to the temperature of the hot 
well, which will not be represented in our 
calculation; hence much more water will 
be needed than the rule calls for 

Some of our engine builders have made 


tests in which all of the steam passing 
through the engine was condensed in a 
surface condenser, so that the exact 
amount could be determined, and when 


this was compared with the amount de 
the rule the difference could 
If more of the re 


termined by 
be accurately known 
sults of such tests were published, it would 
be of much interest toengineersand others 


aaa 
Twist Drill Grinder. 


We herewith a twist drill 
grinder, which has just been placed on the 
market by the Garvin Machine Company 
R. Dut 


ton, has been to imitate the process and 


illustrate 


The aim of the designer, Mr 


result of hand grinding, and to provide a 
drill 


guides for the same, so that the inaccura 


mechanical holder and _ suitable 


cies of hand grinding are done away with. 


Equality in the length of the lips is in 


sured, as well as equal clearance to both 


lips. This clearance is properly graded 
to suit the size of drill being ground, and 


means are provided for bringing the see 


ond lip gradually to the wheel, no matter 
how heavy the cut on the first side may 
have been. The grinding is done upor 
the face of the wheel instead of its side 


Phe drill,after being clamped in its holder, 


is moved back and forth across the whee 


nd being positively guided in this move 


ment, accurate grinding results, 


while 
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comparatively uniform wear of the wheel 


without formation of ridges is insured 


This guided movement of the drill in 
grinding is also correct for a diamond 
tool in trueing up the wheel, and the 


method followed in trueing the wheel, is 
to insert a common diamond tool having 
a round handle for hand use in the dril! 
clamp or chuck, and move it forward and 
backward over the wheel precisely as the 
drill is moved in grinding. A forward 
and back adjustment of the entire head 
carrying the emery wheel shaft is pro 
vided, the purpose of which is to provide 
\iter trueing the 


of the wheel 


for wear 





THE DUTTON 
wheel, or after appreciable wear from use, 
it is adjusted by this means and by means 
of a straight edge, the wheel being 
brought up to its proper position in line 
with the guide bar. 

The drill holder or clamp, as will be 
plainly seen in the illustration, embraces 
the drill in a manner similar to the “Little 
The drill 


in this clamp without binding it, 


Giant” drill chuck is inserted 
and is 
then drawn through and adjusted fair with 


the guide bar seen at the left and in line 


with the center of the wheel. The yoke 
surrounding the clamp is then tightened 


For small drills, the clamp is held in place 


by hand, but a knurled binding nut, seen 
at the leit 


is provided for use in grinding 





TWIST 


and near the round thumb hole, 
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Coming up vertically, and _ resting 
against the face of the guide bar, will be 
seen the cam guide, and in front of it will 
be seen a figured scale, which represents 
the drill in eighths of an 


the 


the diameter of 
This 
angle of clearance, and is set to the proper 
figure for the drill being ground. The 


screw stop, for insuring equal grinding of 


inch. cam guide determines 


the two sides of the drill, will be seen at 
the outer end of the drill clamp. It abuts 
against the clamp—not against the drill. 
which, if long, passes through the clamp 
past the stop. After grinding one lip, the 


drill with its clamp is removed and turned 





DRILL GRINDER 
over, which operation brings the drill in 
proper position for grinding the second 
lip. 

The shape of the parts, together with 
the convenient thumb hole, provides fo 
the right hand 
ball 


and the grind 


grasping by 
hand 


convenient 
The leit 
shown behind the machine, 


grasps the balance 


ing is quickly done. The guide for the 


drill in front of the 


movement of the 
wheel is a round horizontal bar seen pro- 
jecting at the left, and around on it the 
a 

well as slide 


lt 


the second lip gradually to the 


clamp and drill swivel as 


this swiveling motion being us¢ 





and also to back off the hinder side of the 


lip. The swivel motion is free so far as 


depressing the drill is concerned, 
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limited in the opposite direction by the 
cam guide already described, thereby in- 
suring equal presentation of the two lips 
to the emery wheel. 

The center grinding attachment is seen 
at the right, and its general method of 
action needs no explanation. It should 
be noted, however, that a guiding finger 
is provided at the lower end of the drill, 
by which equal grinding in the two lips 
is insured. 

A water pot will be seen over the ma 


chine, which is so mounted as to deliver 
the water to either wheel as desired \ 
catch pan will also be seen below. to which 
a pail is hung, the pan being of such size 


and shape as to cause the sediment to be 


deposited in it, so that the water in the 
pail is kept comparatively clean. The 
catch pan is so placed as to catch all the 





GROUND. 


SHAPE OF DRILL WHEN 
drip and prevent the water from making 
a mess on the floor. 

The second illustration 
form to which the 
drills, including the grinding out of the 
center. The backing off of the rear side 
of the lip may be increased beyond what 


the 
the 


will show 


machine grinds 


is shown, if desired, or, if preferred, the 
grinding may be on the usual lines in one 
ontinuous curve up to the cutting edge 
The chuck shown takes all drills from 
14 to I and a 
chuck takes drills down to the smallest 


inch, inclusive, smaller 


A A A 


fly-wheels have been infre 
On March 24th, about mid- 
night, the engine in mill No. 2 of the 
Edgar Thomson Steel Works ran away 


and the 24-foot wheel burst, fatally injur- 


Bursting 
quent of late. 


ing the engineer and another man, and 
doing great damage to the mill 
A A A 

Che elasticity of steel increases with it 
hardness. A device based upon this t 
s used for testing the hardness of steel 
balls, and separating them accordingly 
The balls are dropped one by one fron 

given hight upon a slight! nclined 
heavy glass plate. The hardest balls, b 
ng most elastic, rebound 1 reach a 
por ket provided for them, w the so 


nd less elastic balls 


inother po 
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Pattern-Making Bench Tools. 


BY JOHN M. RICHARDSON. 


I have on several occasions in the past, 
dwelt at some length on the machine tools 
used in a pattern shop, and now I will con 
fine myself wholly to those tools that the 
workman can own kit or 
It would be a hard matter to 


himself as his 
equipment 
name a trade where so great an outlay for 
tools is expected of the workman himself 


When a workman 


finds only a bare 


as in pattern making 
enters a new shop, he 
work bench. Whatever he uses in the way 
of tools, he must furnish, and the bette: 
workman he is, as a rule, the more and 
better tools he will have 


This desire for new tools is a sort of rul 


ing spirit in the true pattern maker, as 
long as he follows the vocation, and, fo: 
the benefit of apprentices and other 
who may be thinking of selecting tools, | 


shall mention those especially useful it 
pattern work 
for the 


Planes: The day has gone by 


old, clumsy wooden planes for fine work 
The iron planes are almost wholly super 
seding them in the hands of up to date 
workmen, for they hold their shape better, 
Th 


best planes have two motions, one to rais¢ 


and the cutters are so easily adjusted. 


and lower the iron, and one, a lever, t 
throw the cutter sideways to ensure a chip 
thickness. A jointer about 22 
inches long, with a 2%-inch cutter, is the 


ot even 


size usually found on the pattern maker's 
bench, together with a smooth and block 
plane, and sometimes a fore or jack plane 

The other planes used are the circular 
and core-box 


rabbet, round 


The circular plane is very useful 


plane, and 
planes. 
on large, curved surfaces, either concave 
or convex, as the base, or “‘shoe”’ is flex- 
ible steel, and can be quickly adjusted to 
contorm to an arc either convex or con 
cave. Rounds come in handy oftentimes 
in planing out large fillets and curved parts 
Rabbet planes are made in 


the 


of patterns 
both 


have the iron set 


wood and iron: wooden ones 


sometimes and 


The latter, I think, is 


square, 
sometimes angling 
preferable, especially when planing across 
but I 
an iron one so fitted 


the grain, have never come across 


Core-box planes for 


half-round straight core boxes can _ be 


bought, but are not very common in 
stores, and the workman usually makes 
his own. An old rabbet plane can be quite 
easily converted into one, by fitting on a 


wing at right angles to it This kind of 
i plane is « te a conundrum to one who 
las never see! oO nd 1 1] refl ts 
great credit on the oi nventor, who 
coer he wae kave bee t is based ot 
the p pl n geometry that any numb 
right gles be cent 1 within a 
semi , ae 
\ spol ( hard | illed 
p e, still it d som 
form o t is indispensable er ‘ 
ina ~ seadil patented forms 
rit, with different s] es 
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of body and clamping devices for the cut 


kind, properly 


ter here is one more 

called a scraper shave, that does beautiful 
work when properly sharpened; but that 
is the difficult part, for there is quite a 


The 


piece of saw plate, and sets in the 


cutter 1s a 
| 


ste CK 


knack in doing this 


or handle, so that it is nearly perpendicu 


] 1 of on a bevel, as 


ar to the work, instead ot o 


in an ordinary spoke shave 


Is and Gouges: These are among 


Chise 


the most important of pattern making 


tools, and as they are expected to be 
pushed instead of hammered into the 
work, they are known as paring chisels 
and gouges, and are longer and more 
slender than those meant for heavier work 
Bev: ed cdge chisels with tanged instead 
of socket shanks are preferable, as they are 
ess clumsey, and there is just so much 
less stock to be ground away on the stone 
and at the same time there exactly as 
nuch wear in the tool 

Paring gouges are commonly found in 
three different sweeps or curves, known as 
flat, middle and regular. It is hardly nec 
essary to buy a complet set of each 
sweep, for a judicious selection, represent 
ing a good combination of curves, that 
will embrace about any radius likely to 
be encountered, is usually sufficient, and 


in number 
still the 


more 


even 1f there are not many 


than would compose one full set, 


range of usefulness is far wider 


The gouges just mentioned are sup 


posed to be inside ground, and a tew 


outside ground are necessary in addition 


Certain forms of bent shank carving 


gouges of varying widths and sweeps are 


like an oasis in the desert when some pecu 
liar shape is required to be cut away, 
is almost impossible to get at 


The 
the 


which it 
form of gouge. 


regarding 


with any common 


same comment I made 


shanks of chisels is equally applicable to 
Some makers may 


all gvouges pattern 


preter the socket tyle, but 1t seems to me 


work, 


they are better idapted for heavier 
where a mallet is required 

sit Stock and accessorie \ first-class 
ratchet bit brace is of prime importance, 


and a set of auger bits should be select: d 


wee ' 
having as long and slender lips as possible 
opposit« the spurs ind some ot the com 
monest sizes of these patent bits which can 
he placed directly over a circle laid out 
with dividers, and a hole bored, leaving no 
center il d | 11 ga fiat bottom. are some 
hing that ar he gr ulness on 
I e patt 4 
Fo mall Olt 1 ne GOW 
to the t e, bit lrills are 
th \ ‘ né nt + " 
‘ y - ad n 
Tl + ‘ ] > } 
i ? i 
90 deg ' 
¢ a ‘ 
a 
] ¢ - ‘ bye 








268-22 
used on metal as well as wood. A large 
screw driver bit must also 
bits covering 
14-inch to 3 inches, will 


medium 
and 


and 
be added, extension 
every size from 
prove useful very many times, especially 
so when boring for draw plates. 

Other pieces for the bit brace, like a 
dowell-pin pointer, plug cutter and washer 
almost always come 
A plug cut- 


cutter, reamer, ¢tc., 
in play sometime or other. 
ter '4 inch in diameter is really very use- 
jul, for it is as quick and neat a way as 
there is to cover a screw-head on a pat- 
tern, and many plugs can be made in a 
short time, them 
stuff, when they come from the piece 


looking like a lot of little bungs. 


boring from 14-inch 


A router is a very necessary tool, and 
comes in play every time a draw plate is 
put in a pattern or any piece 1s let ina 
viven depth, and is in its action what 
might be termed a depth plane, for it 
planes the bottom of the depression be- 
ing worked out, to a dimension con- 
stantly parallel with the upper surface of 
the work. 

It might not seem, at first thought, 
that pliers and nippers would be needed, 
but it is surprising how often they have 
to be used. A bench knife, with a blade 
of fine steel that will hold an edge, is in- 
dispensable, and another with the blade 
sharpened on both edges from one side 
only, and then bent into a curl at the end, 
is of the greatest use in paring out cor- 
ners and places where one cannot whittle 
A putty knife with 


a flexible blade must not be forgotten, and 


with a straight blade. 


some form of slickers are needed to put 
in wax and putty fillets. Some are made 
with a sort of spoon on each end, similat 
to one form of molders’ slickers, and 
some have a straight shank in a handle, 


with a ball on the other end, with a radius 


equal to that of the fillet desired This 
form has the great advantage of being 
able to work in a corner where three sides 
come together in a triedral angle Che 
implest form on this principle is a rod of 
inv diameter with a round end Very 


mall clamps do not always form part ot 


the pattern-room stock of supplies, so a 


vorkman will always find a half-dozen o1 


oO of small ones, with 4-inch jaws, a val 
ible acquisition to his kit, when work 
ing on small work 
Nevel il izes Of trv square are neces 
\ Those with adjustable blades are 
emely useful, especially when squat 
to some given depth, as on lathe work 
te \ long bladed carpenter square 
oO wanted but care should be exercised 
vhen selecting, in order to find one as 


near absolutely square as possible 


\ bevel protracter | might also set down 
t necessity, in addition to an ordinary 
bevel for angles, as drawings are so often 


fivured in degrees, and the pattern-makei 


| ould not be obliged to place a common 


vvel over the lines to get the angle, for 


ometimes a drawing may not be mad 
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to scale, and then a figure would have 
saved the trouble. 

As far as hammers are concerned, sev- 
eral sizes are useful; one large claw-ham- 
mer for heavy pounding, and a light one 
for bench work, and still another, with a 
long, slender head, to drive brads into 
deep recesses, is useful; while a good 
hard-wood mallet should not be forgotten. 

There is one kind of saw that a pattern- 
maker seldom uses in the shop, and that 
is the rip saw. The circular and band 
saw take its place entirely. A cross-cut 
saw is, however, necessary to cut up 
boards with where they cannot be easily 
back 
and pad, or compass saw, should also be 


added. 


The oilstone, if not a tool, still has the 


managed in the machines. A saw 


most intimate connection with almost 
every variety of tools, and too much stress 
cannot be laid on selecting one that has a 
good grit, and will produce a keen edge 
with the shortest amount of rubbing. A 
slip stone, with round ends, must also be 
used for keeping gouges in order. <A 
block covered with leather is nice for put- 
ting on the finishing touches on a chisel 
or plane iron, and some workmen use a 
fine water-stone for the purpose. 

\ draw knife comes in handy to snag 
off corners on large work, preparatory to 
consider 


placing in the lathe. I do not 


it a necessity for a pattern-maker—moerely 
a useful tool to have. 

Two pairs of calipers, at least, will be 
found essential; one large pair of wing 
calipers, taking in 16 or 18 inches, and a 
This 
pair can be either of the wing or spring 
By the latter term, I 
The 


best 


small pair for light turning, ete. 


or friction variety. 
mean those held together by a rivet 


spring caliper is undoubtedly the 


style, however. A pair of spring dividers 


is also needed for common work, and a 


little pair for fine spacing. For large cir 


cles use a pair of trammels 
Pinch dogs can be bought ready made, 
but are oftener found hand-forged by the 


shop blacksmith The se are used almost 


constantly for holding glued work to 


gether and for lathe work, when in halves. 


ind, in fact. anywhere where cl 


ping 1s 
not desired \ 


necessary and clamps are 
] drive 


rge and small screw 


dded to our kit, ind where One can, " 
spira screw-driver is a wondertul time 


Work taking light screws 


ver on 


workma 


fire r and more accurate line > to go bv I 


do not decry wooden rules. 
1 


<, and very many of them are 


but they 


common wort 


accurate; 


usually Nave 


diy isions than 


sixteenths 


ratch gage, panel 


the sc 


mnNnenMne gage and surface vage 


two need no remarks The 


third is more on the principle of a scrateh 
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or marking gage, except that the scriber 
is a long, slender point, adjustable in the 
bar, so that when the stock or head of the 
gage is pressed against the side of the 
work, the long, slender marking point can 
reach down into recesses on the work. 
and over ledges, ribs, etc., and so get a 
parallel line. 

A surface gage cannot be said to be a 
common tool among wood-workers, but 
no pattern-maker who has ever possessed 
Very 


many patterns have hubs, bosses and core 


one would be willing to do without. 


prints set at varying hights from the base. 
and often where it is next to impossible 
them 


to locate accurately by ordinary 


measurements. Now, what does the ma 
chinist do when he gets the casting on 
Why. he uses his surfac: 


Now, 


how much better it is for a pattern-maker 


the planer? 
gage to lay out all his centers with. 


to measure his work in precisely the same 
way, for where two different departments 
measure work in the same manner there 


is less chance for variation. To use the 


surface gage, simply stand the rule in ; 
vertical position, set off the hight upon it 
with the the gage, then 
transfer the point to the work, and it is 


scriber on and 
merely play to get the line of a perfect 
hight all around, over every kind of ob 
struction or recess on the job, when all 
is placed on a perfectly flat surface. 

The intended 
glossary of tools used in the trade, but by 


foregoing is not for a 
the time what I have mentioned have been 
procured, others will suggest themselves 
as need requires, and so the chest will 


continue to fill as time goes on. 
A A A 


Safe Stresses for Stationary Engine 
Mainshafts and Crosshead-pins 
as Deduced from the Rec- 
ords of Experience. 

BY HENRY HESS. 

In England it is very largely the pra 
tice to insure against damage from engin 
failures, much as is here done with boilers 
Mr. Michael Longridge, 


1} these companies, has made a practi 


engineer ti ric 


data the failures of var 


olle cting 


rts. Some of these are herewith plotted 


th a view to the deduction o 

sson or law from this experiet 
tending over many vears, with ! 

spected engines 

Diagram I is plotted record t 
ulures « wrought iron crank 
bt t 1) the ( pian oO | 

ures occur! t! nee or he 
\s regards the str ses, | quo \l 
| met dee | iiculating the tressc ( 
the shafts of horizontal and ve: 
gines, the effect of the inertia t 

ng parts | is been estin ited and illow 
or: and the table (o itted, but ple tt 
1 diagram) shows the stress produced by 
the bending moment, equivalent to the 
combination of the actual bending and 
twisting moments when tus equivalent 
moment was a maximum, generally t 
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about the point of cut-off. In the case ol 
beam engines, the correction for inertia 
has not been made, and only the stresses 
due to the combination of bending and 
Although 
uncorrected, these stresses will be approx 
the 
occurred 


twisting moments are given 


imately correct, because maximuni 


the 
middle of the stroke, where the effect of 


stress in most cases near 


inertia would be small; the actual stresses 
would probably not be snaller than 10 to 
15 per cent. less than the amounts given 
“The the 
twisting 


and 
thy 


equivalent of bending 


moments are calculated by 


usual formula: 

UW=-1M +} y WV x 
on the assumption that the pressure was 
crank 


and that the shaft was supported at 


applied at the middle of the pin, 


the 
n:iddle of the bearing. The weight of the 


wheel has 























fly not been taken into ac 
count. This weight does not affect the 
Neck Neck 
Fig. } 
STYLE OF SHAFT 
American Machinist 
Fig. 2 
STYLE OF CROSS-HEAIT) DIN 
aiculated stress at the middle oi the necl 
but it increases the stress at the end next 
he wheel For this reason, and also be 
ause it 1s quite certain that when an e1 
ne is at work the resultant reaction of 
he main bearing does not act throug! 
n middle the neck is it Ipposea 
the text books to do thre mounts 
ven im the table (diagrat cannot be 
nsidered re 
the t tresse 
Di ‘ \ 1 
} 
ie tal ra 
olut ‘ 
t { ( t | 
‘ notice | T t ‘ 
10 1 5.000 
ot \\ 
ws ’ ‘ ‘ 
| t ) $50 ‘ 
\ 1 ‘ 
bending stresses reduce 
ent bend tres 


ods are all to be classed as slow speed, 
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since the mean piston speed ranged trom 


340 to 500 feet per minute, with an average 


ol 


414. 


WROUGHT IRON MAINSHAFT FAILURES 


IN NECK, 
STAT. ENGINES, 340-500 FT. P. MIN. 


MEAN PISTON SPEED. LOADS APPROX 


MILLIONS OF REVOLUTIONS 


STAT. ENGINES, 
PISTON SPEED 


DOUBLE STROKES 


ONS OF 


1 
i 


MILI 

















0) 
150 4 4 
+ 

100 4 

aaaes oe 

000 10,000 15,000 0 000 
MAX. EQUIV. BENDING STRESSES, 

LBS. SQ. IN 


Diagram | 
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CROSSHEAD PIN FAILURES 
340-500 FT. P. MIN. MEAN 


LOADS APPROXIMATE 
Xx 











' a we 
t + 





MAX. FIBRE STRESSES, LBS. P. SQ. IN 


Diagram II 


23-269 


to maximum fibre stresses and mil 


lions of 
double strokes during lite The general 
type of the crossheads 1s shown by Fig 


2 In this case also the averaging line 


indicating the law of endurance conforms 


to the rational general one that the longer 
lite will be had with the lower fibre stress 
Where the point~ are connected with a ~~ 
that indicates i ariatiol between = the 
stresses plotted. Untortunately, the 
terial ot which the pin ere ick rt 
stated, but an assumpti hat a wrought 
metal having the gene naract« I 
ota good machine r\ Tee was Th Wiest 
cases used. is lkelv to e not ir Of the 
truth Nor does Mz nyridge st 
how he arrived at ess but it 
likely that hie considered the pins 
short overhung be vhich case the 
figures given represent tensile or be ling 
stresses 
The ded « civ a vn 
ol these ri Is ¢ eXp ence that 
wrought 1 the greates 
ombined bending l tension stre 
reduced to their ¢ ivalent bend nw 
tre wd not ¢ eC 1 7,000 pound 
pet ( 4 
In roughit ( ead pins Cot the 
typ ist ed itest ben Fe 
tre l eed 10.000 
pounds per ; 
doth ce tions to be Dp] loon ) 
‘ speed tat { ne up 
500 feet per minute mean pistol speed 
a a a 
A Convict Retormed by Mechanical 
Interest. 
I w vassieenael 
the roadg« « rt Stat Ny 
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Repairs of Electrical Machinery 


° 
BY A. R. HARRIS. 

In the present article we will explain 
the mysteries of drum-wound armatures. 
Che mystery is only imaginary, since this 
style of winding is simply an extension oi 
the plain ring winding, but it perplexes al- 
most every one who does not understand 
it, from the fact that, so far as appearances 
are concerned it is entirely different. By 
the aid of Fig. 1, the subject can be made 
quite clear. In this figure the coils abcd 
ef gh are of the ring type and are con 
nected with each other in the proper man 
ner The two sets ab and cd are free 
from confusion, and in the first set the 
end k of coil a can be seen connected with 
end 1 of coil b. In the other two sets the 
dotted and the dash lines are added, so as 
to show how the ring-winding can be 
transformed into the drum type. The 
object of both windings is to connect all 
the wire on the armature in series so that 
when the current enters through one 
brush it may divide and the two branch 
currents circulate around the armature, 
cach one through one half of the wire, and 
come out at the other brush. The path 
by which the currents get through the 
wire is self-evident in the case of a ring 
armature, but it 1s not so with the drum 
type. Now conceive for a minute that the 
ring is solid and that there is no place for 
that pertion of the coil that passes through 
the inside of the ring to be placed, unless 
it is at the opposite side of the 
ring. Suppose then that we stretch 
out the ring so that it will pass 
over to the opposite side, as is shown by 
the dash lines that prolong coil e to the 
other side of the circle. These dash lines 
are marked 1, 2, and the portion of the 
coil that. in the case of the ring, would be 
on the inside surface, fills the space 
marked 3, between coils h and g. The first 
thought that would come to us would be, 
that if this extended coil really takes the 
place of the coil e there must be no ends 
at 3, and this would be correct. The por- 
tion 3 of the coil is what we might call the 
back, and it may be located between the 
fronts of the two coils g and h or under 
coil g, the actual position depending upon 
whether the armature is wound with the 
coils in a single layer or in two layers 
Coil h, being extended in the same manner 
as was coil e, will fill the space 12. In the 
same way the extensioa of coil f will oc 


cupy space 6, and that of coil ¢ the space 


9g. From tins it will be seen that the only 


cifference between the ring winding and 
the drum winding is that in the form 
the back of the coil passes along the insid 
irtace of the ring, but in the drum, 
re is no open certral space, the back of 
he coil must necessarily pass over to the 
other side of the drum and take a position 


hetween or und ‘otls, that in the rine 
armature would-be regarded as being on 


le of the diameter. We can 


the opposite 
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also see that if the coils are only one layer 
deep, every alternate coil will be without 
ends, since it is only the back of a coil 
whose ends are on the opposite side of the 
drum, and if the coils are wound two lay- 
ers deep only those on the outside layer 
will have ends, since those forming the 
inside layer are only the backs of those on 
the outside layers. 

It might occur to some that possibly 
the locating of one-half of the coil on one 
side of the drum, and the other half on 
the opposite side, would lead to an inter- 
ference in the electrical action, and that 
one part of the coil would have currents 
induced in it that would be in a direction 
contrary to those in the other half; but :f 
it is remembered that each half of the coil 
is under the influence of a separate mag- 
net pole, and that the two are of op 
posite polarity, it will be seen that if one 


induces a current ina direction toward the 


e If 12 


See . 


HN\ J 
8? 
m-. 
at 
3 L_—> 
2 149 | 
na en? 
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6h 3g 


Fig. } 
SHOWING SIMILARITY OF PRINCIPLE 
BETWEEN DRUM AND RING 
ARMATURES. 


commutator end, the other will induce a 
current in the opposite direction, and 
hence the induction on both sides will be 
in the same direction through the wire 
The foregoing is the common form of 
drum-winding, but in some cases it is 
modified so that the two ends of the coil 
do not come out on the same side of the 
armature. This modification is shown in 
Fig. 2. It is only used in machines in 
which the brushes are placed on a line 
with the poles, instead of the space be 
tween them Che Edison machines are 
the best examples of this type. In this 
machine, as the poles are on the sides ot 
the armature, the brushes would be lo 
cated on top and bottom if the connec 
tions of the coil terminals were with the 
segments directly opposite them, but as 
the brushes are shifted around to the 
sides of the commutator, the coils have 
to be connected with segments that are 
one-quarter of the circle ahead, or back of 
them This could be accomplished by 


making the ends lone enough to reacl 


-Ap 
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that distance and carrying them side 
by side to the point of juncture with the 
commutator; but, as will be seen from 
Fig. 2, a length of wire equal to the dis- 
tance across the end of the armature can 
be saved by taking one end from the front 
side of the coil and the other from the 
back. Thus, to connect the inside end of 
coil a and the outside end of coil 6 with 
segment 6, a length of wire equal to the 
distance from one side of the circle to the 
other could be saved by running the out- 
side end of b, which is marked 3, direct 
from the back of the coil to the segment 
6, instead of passing it over to the upper 
side of the figure and then returning it 
to segment 6. It can therefore be seen 
that although in this case one end of the 
coil comes from the front and the other 
from the back, it is only done to save 
wire, and the principles of winding and 
connecting remain the same. 


ab 
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Fig. 2 
SHOWING CONNECTIONS OF DRUM AR- 
MATURE WITH BRUSHES OP 
POSITE POLES. 


This style of connection appears very 
complicated when the wires leading from 
the coils to the commutator segments are 
examined, as they form two layers, each 
one with the wires running in the op 
posite direction. By remembering that 
the only difference between this and the 
standard winding is, that the connection 
with the commutator is shifted around the 
circle, the complication will disappear 
When loose wires are to be replaced, or 
when a new commutator is to be con- 
nected with the armature, it is not as easy 
to find the proper ends as with the stand 
ard drum-winding; but if the ouside ends 
as 3, 4 of coils a b, are tested with the ends 
coming from the opposite side of the 
armature, the inside ends of the coils can 
be readily found, and then all that is neces 
sary is to remember that the inside end 
ot coila must be connected with the same 
segment as the outside end of coil b, the 
same order being followed all the way 
around the armature 


The drum-winding explained in the 
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foregoing is seldom found on any but 
two-pole machines; in the multipolar 
types it is extensively used, but in a modi- 
fied form, this modification consisting in 
winding the coils on forms which give 
them such a shape that they can be placed 
in position upon the armature without in- 
terference with each other. This style of 
winding is shown in Fig. 3, in which a 

armature is 
The coils I, 2, 3 are represented 


portion of an_ eight-pole 
shown. 
as some distance apart, so as to make the 
diagram clearer; in the actual machine 
they are closer together, unless the arma- 
ture is of the grooved type. These coils 
can be connected with the commutator 
either in series or in parallel, just the same 
as the ring-winding explained in previous 
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The connections of armatures 
with separable coils are generally so easy 
to trace that no difficulty should be found 
in making proper connections without 
further elucidation of the subject 

A A aA 


poles. 


A Frightened Engineer. 


I had never realized what an instrument 
of precision an ordinary glass gage had 
to be until I read the following editorial 
comment in an engineering paper that [ 
“The 
water in a gage glass is in effect a piston, 


took when I was Ssteamboating: 


whose areas equal the steam and water 
openings. If one of these last is inferior 


to the other, one end of the piston will 
have more pressure on it than the other, 


LY . 
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Fig. 3 


ILLUSTRATING CONNECTIONS IN SERIES AND PARALLEL FOR MULTIPOLAR 
ARMATURE WITH SEPARABLE COILS. 


articles. To connect them in parallel it 
is evident that each coil must be joined 
with the adjacent one, as shown by the 
connections from the lower end of the 
coils to the center sections of the com 
mutator. To be connected in series they 
must connect with coils one-quarter of 
the circle ahead, and as the two sides of 
the coil are an eighth of a circle apart, if 
the end on the left side of the coil is con- 
nected with a segment one-sixteenth of 
and the end on the 
right side the same distance ahead, the 


a circle back of it, 


two segments to which the ends of the coil 
ire connected will be just one-quarter ot 
i circle apart. This is clearly shown by 
the side connections with the commutator1 
n the figure 

In the parallel connection the ends may 
un down to the commutator at the cen 
ter of the coil as shown, or from. the 
ight or left-hand side, the position from 


hich they run being dependent upon th 


position of the brushes, the center con 


and the water in the glass will not show 
the water level in the boiler.” 

Says I, “I'll bet mine ain’t the same 
within the sixteenth of an inch. I wonder 
how much difference that would make 
anyhow?” It the top one is five-eighths of 
an inch in diameter, the area would be 
3068, and if the bottom one is eleven-six- 
teenths (one sixteenth bigger) its area is 
3712 of a square inch, and the difference 
would be .3712 — .3068 
inch. As I carry 100 pounds to the square 


0044 ofa square 


inch, the pressure on this area would be 
6.44 pounds, and as one pound will sup 


port a column of water 27.71 inches high, 


i OG 


then, under these conditions, my wate 
line in the glass would be 27.71 * 6.44, or 
over 178 inches too high. My hair stood 


right up, and I sang out, “Jack, try those 


rage-cocks, quick! If that editor is right, 


ind mv figures don't lie, our water level 
is somewhere down in the sewer.” Thi 
vague cocks showed two gages all right 
nd | ide up my d there suld b 

» such differet i ea. So l figured 





it over, assuming that the water opening 
was one-hundreth of an inch greater than 
the steam opening, and found that in that 
case the water would be over 27 inches 
too high. I shuddered*when | thought 
how carelessly I had handled that gage 
when I had it down—actually scraped out 
the connections with the end of a file. If 
I had happened to take one more scrape 
on the lower than I did on the upper hole 
I might have changed the indication of 
that gage 2 inches. I would like to know 
Mr. Editor, if some of these boiler ex- 
plosions, where there is “plenty of water,” 


he a 


may not be accounted for by t rea of 
the water connection being changed by a 
slight coating of scale; also, if there could 


not be a great saving effected in city 


waterworks by doing away with the 
pumps, sticking the end of the main right 
into the pond, and allowing the water 


to be forced into it by the difference in 
area of the pipe ind the 
“Marine Engineers’ Directory 


San Francisco 


pond 


Aaa 
Special Tool Steel. 


At the Waverly Works, Sheffield, Eng 
land, tool steel is now made of the section 
shown herewith, and is found convenient 
for many lathe and planer tools without 
forging. The end of the tool is shaped by 
grinding and, after tempering, is ready for 
use. The section of the bar consists of 


point to point, 


two equilateral triangles 





Fig. 2 
ms , —~4 
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Fig. 3 
SPECIAL TOOL STEEL 


Th 


same steel is also used for twist drills, 


junction 


and strengthened at the 


being made by simply twisting, at, it is 


said, one tenth of the cost of the stand 
ard twist drill This twist drill prac 
tice is very extensive upon the European 


Continent Qu ut 1s Irom Engineer 


ing,”’ London 


A A aA 

Stock booming does not appear to be 
onfined to this country or to ventures 
mines +f report r 
England are to be believed. The Eng 
public is just now going bicyele 
manu turit er 100,00 100 \ £ 
by paid y companie 
d ne e past ter 
getting in t ) ) 
doubt! 
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Protection for a Bench Measuring 
Machine. 

The only real purpose of a good bench 

used. It 


measuring machine is, to be 


should be so located and arranged as to 
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rest upon strips of oak which are fitted to 
slide in and out at each end of the table, 
which also is provided with drawers suit- 
ably fitted for the reception of extras, 


standards, or other belongings of the ma 





PROTECTION FOR A RENCH 


inake its use convenient, and at the same 
thor 
We have pleasure in 


time it Js, of course, important to 


oughly protect it 


presenting herewith engravings showing 


how this may be done 


In our peregrinations among machin 


erv-butlding establishments, we see a 


good many fine and expensive bencl 


Measuring machines, and note a great 


ariety of plans for caring for them. Some 


tand upon a bench and are covered by a 


loth, which cloth must be removed and 
replaced every time the machine is used, 
nd thus the dust which settles upon the 
loth 1 haken into the alr, and sett! 
vith practical unanimity upon the ma 
‘ This plan is probably somewhat 
orse than having nothing whatever over 
( chine nad thre ist nan ed practice 
te ¢ er lv followed where the " 
in some spe nes 
\t the wor { Warder, Bushne 
\V Cale er ( mpany t Springtield, © 
\bar rer ( h \ B ( ] 1 
tt & Whitnes e doubly pro 
ti pp , o by 
( gement thre 
ny 9 n ve . 
\ bo ( 0 Vil ¢ ss des 
cd ) ] two Pp Tt \ ( \ n 
‘ cel thie Nn ddl lad orl 
tight joint Fach part is hinged to the 
ible at the bottor nd either or bot 
n be wun up out ¢ the way s shown 
vhen the chine to be used, and the 


MEASURING 


MACHINE CASE CLOSED 





PROTECTION FOR A BENCH MI 
I> ‘ 
L> seeping thr wtsicte t 
SC rougnliv cle dust, W Cal 
tt ] t 
( eu Vv done r ) no dus ~ 
< ] } t] 1 : 
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Quick Return Hydraulic Valve. 

In hydraulic presses, punches and shears 
a comparatively small operating valve and 
connecting pipe suffice to give the requi 
site velocity of movement for the advance 
of the ram, but these orifices are entirely 
inadequate to allow a free return move 
ment, except at the expense of a powerful 
and disproportionate pull back. The rea 
sons for this are not obvious at first sight, 
but will be clear from a little examination. 
During the forward movement, up to the 
point where actual cutting begins, almost 
all the pressure of the water is available 
to force it through the passages of the 
main ram, as there is practically no re 
sistance to the movement except that of 
forcing the water out of the small pull 
back ram, the result being a satisfactory 


velocity of movement. On the return 
stroke, however, the water in the main 
cylinder must be expelled, and water 


must also be supplied to the returning 
In other words, if the same velocity 
the 


must have a surplus of power over the 


ram. 


is to be obtained, returning ram 


resistance of its own passages nearly equal 
to the entire power of the operating ram, 
that the 


he 


which is equivalent to saying 


power and consumption of water on t 


return movement must be nearly double 


that of the forward movement. Even this 


is not the end of the story, however. as 


MIEACHIINI CASE OPEN 


ASURING 
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operating stroke, so that the increased 
consumption of water on the return stroke 
will accomplish nothing in the end. This 
see-saw will continue with any enlarge- 
ment of the rams, any increase in the size 
of the returning ram slowing down the 
acting stroke, and if this is met by a 
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ment will be seen to involve a main valve 
operated by the water pressure, which 
latter is controlled by the usual small 
hand-operated valve, which becomes, with 
this arrangement, a supplementary valve 

The valve is attached at any convenient 


point, preferably directly to the hydraulic 


>» 


Four J! ; S. Bolts 


2 Exhaust 
Pipe Connection 





2! Standard Pipe 
Connection 










} 
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To Hydraulic 














piston d down, shutting off the fluid from 
the main cylinder, and simultaneously 
opening the exhaust via the outlet e. It 
will be observed that the valve is metal 
seated, no live packing being necessary 
except that shown in the small piston d 


: 1 . } £091 } 
This valve is used successfully with pres 
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A Planer Tool Holder for Cutting 
During Both Strokes. 

There seems to be a fresh breaking out, 
not violent, in devices for enabling the 
planer to cut during both strokes. There 
are some symptoms of it in our English 
exchanges We illustrate an ingenious 
device for this purpose recently patented 
by Jos. A. Costello, Cleveland, O. 

In this device a single tool with cutting 
faces on both the back and the front 
edges, is used for both cuts. The normal 
position of the tool is vertical, from which 
position it swings backward for the for- 
ward cut, that is, the usual cut of the 
planer, and it swings forward for the back- 
ward cut. The center of motion in swing- 


ing in either direction is near the center 
of the tool shank at a 


The actual swing 
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Fig. J 


PLANER TOOL HOLDER, CUTTING BOTH 
WAYS. 


of the tool is accomplished by the sliding 
of the tool carrier or apron B upon the 
curved surface cc, whose radius is ae. 
When the tool swings forward it is 
stopped by the cross yoke G attached to 
the apron frame A, or rather by the ad- 
When the 
tool, or the apron B, which carries it, 


justable wedge H1 inside of G. 


swings backward, it is stopped by the two 
wedge faced blocks / / As these blocks 
1 are adjustable by means of the right 
and left screw K, and as the wedge H is 
also adjustable, the swinging of the apron 
in either direction may be controlled with- 
in the necessary limits. The tool may also 
be given a certain inclination backward or 
forward in the apron by tightening either 
the upper or the lower binding straps, 
causing the block X to slide a little down 
ward or a little upward upon its circular 
bearing The circular bolt M, with the 
double beveled end and the spring O, 
holds the apron and tool in their central 
position when neither edge of the tool is 


cutting 


The weight of apron B is carried 
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upon the eccentric shaft C, and the right 
angle lever Q and connection P attached 
to the lug above, give a movement which 
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Fig. 2 
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Fig. 3 


retains the back of the apron in contact 
with the circular seat cc. Supposing the 
tool to be feeding in the direction of the 


arrow, Fig r 0 evident that if the 
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side of the tool were a vertical plane, 
there would be no clearance, whether the 
tool were cutting in the one direction or 
the other, but with the cutting side in- 
clined as shown, the tipping of the tool 
forward or backward. always gives the 
clearance required. The device seems to 
require a feed for each end of the stroke, 
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Fig. 4 


the tool tipping down either way for the 
next cut by contact with the work. The 
device can be used for vertical facing o: 
for most of the varieties of work coming 
to the ordinary planer. 

The head can be converted to a single 
acting holder by disengaging the connec 
tion P, drawing wedges // tight together 
and removing stop G. 
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Letters from Practical Men. 


Making Room for Chips—Harden- 
ing Tools. 
Editor American Machinist: 

I was reading Tecumseh Swift's article 
in your issue of February 4th, entitled 
“The Making of Chips,” and agree with: 
him that enough attention is not paid 
either to the making of chips, or the dis 
posing of them after they are made. 

I was placed in charge of work in a 
machine shop a few years ago. Among 
other machines I had given me were 
twenty-three milling machines, some 0 
which were taking deep, long cuts in forg 
ings of machinery steel. The cutters wei 
formed to the shapes required, and wet 
cut very fine; the 3-inch mills having 
thirty-eight teeth and the 4-inch fiit 
teeth. It was impossible to machine mor 
than thirty pieces on some of the machines 
in ten hours, and we were obliged to run 
a stream of oil on the cutter to wash the 
chips from the teeth, so that we could do 
even that number. As soon as I could 
get to it, I had some cutters made th 
proper shape, cut nine teeth in them 
backed them off on a fixture made for that 
purpose, hardened them, put them on th 
arbor, and turned off from the first set of 
cutters the first day 185 pieces. Why thi 
difference? The cutters with the fine teeth 
had no room between teeth to hold tl 
chips, and being so close together, chips 
had a great tendency to not only lodg: 
there but to stay there, and then there w 
no room for the next chip, and so tl 


cutter became clogged and the teeth | 








=e 
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to break, while with the coarse teeth there 
was plently of room for the chip and not 
much tendency to hold it, so the cutter 
was free to take as heavy a chip as was 
consistent with the strength of the ma 
‘hine and fixtures holding the work. 

The same principles apply to almost 
any cutting tool, especially those doing 
internal work, as reamers, counterbores, 
taps, etc. How often we see a tap used for 
tapping nuts that tears the thread, we 
look at it very closely, the cutting edges 
look all right, the backing off appears to 
} have been done properly, we tap a piece ot 


stock, letting the end of the tap bare!y 





come through, and saw the piece in two 
the the 
flutes packed full of chips and tearing th. 
We make another, cut the flutes 
the 


without removing tap, we find 


thread 


deeper, backing it off same as the 


} first and we are able to cut a nice clean 
thread 
Nineteen years’ practical machine-shop 


experience, thirteen of which I have been 
in charge of work, designing and making 
them when they were 


tools, and using 


made, has led me to believe that a very 
essential thing in designing certain cutting 
and place lor 


the 


tools is to provide a way 


the stock you remove in form o 


chips. 


I see a great many articles in your valu 


able paper, on hardening and tempering 


steel. Some of these articles are very 


valuable for voung men just learning the 
them must be 


trade to read: some of 


well, not so good for them. 


I have been so circumstanced for th 
past fourteen years that I have done most 


of my own hardening and tempering, or 








have had it done under my supervision 


I do not have much trouble with tools 


cracking or crooking in fire or cooling 
baths, and I use the so-called high grades 
of tool steel. 
for power millers are backed off mills, one 


part of 


Many of my milling cutter: 


which will be 3'4 or 4 inches in 
another part of same mill 
hole 


with a spline cut 1% deep 


diameter and 


not over 134 inches and a tI-inch 


through them, 
t 


' I never think of losing a tooth or even 


cracking one, but I do not heat them in an 
open fire and quench in a cold 


bath. 


I have 


water 


some long 


broaches 12 to 16 
nches long to temper. I put these into a 
kettle of red-hot lead, placing a piece of 
top of the When m, 


} lead 
piece is heated through, draw my broach 


cvanide on 
slowly up through the cyanide; when 
the 
again; let it stay a moment; then plunge 
a hot has 
disappeared; plunge it into oil and let it 
cool off there. I 


with the piece springing. 


|: is melted, lower it down into lead 


into water bath until the red 


never have any trouble 
I temper fluted 
reamers and similar tools this same way, 
only I allow them to stay in the water a 
trifle than I do the 
about 


br vaches 
it 1s 


longer 


Speaking broaches, though. 


very essential to have room between teeth 


for chips, and have them so 


shaped that 
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there will be no tendency for the chip to 
draw back onto the next tooth, as it will 
be sure to tear. 

MECHANIC. 


A A A 


Shade Lines on Drawings. 


Editor American Machinist: 


[ was very much interested in the ar 
ticle, by Mr. F. A. Halsey, on line shad 
ing, rules and conventionalities, but would 
like to take exception to his method of 


shading a cylinder. I am aware that it is 


a practice with a great many draftsmen to 


shade the lower line in Fig. 1, as well as 


the one on the right hand side Is there 


any reason why this line should be shaded? 








Fig. I 





Fig. 2 


Fig. Ja 


Fig. 2a 








Fig. 4 


29 275 


in place of Fig. 4a. In other words, 
cylinder drawing does not distinguish th 
cylinder from many possible shapes 





believe that the only sensible view of tl 
matter is to make the lower and right 
hand sides heavy regardless of the sec 


tion. The section cannot be shown by th 
heavy lines, and it is better to confine tl 


use of the lines to those points which they 


can show, rather than try to make thei 


distinguish what they are incapable of do 
ing, and in doing that defeat the one thing 
show well. I 


to accomplish one 


which they can show and 
other words, it is bette: 
thing by their use, than it is to try to a 


nat 1] 


complish more and end by accomplishing 


nothing.—F. A. H.] 








Fig. 3 
« l re > 
» 
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Fig. 4a 


SHADE LINES ON DRAWINGS 


Does it add to the clearness of the draw 


ing? Or is it not shaded merely because 


lower and right-hand lines are usually 


shaded? 
would suggest 


Fig 1, as shaded above, 


itself to me as an elevation of a rectangu 
lar body, were it not for Fig. 1a; while I 
would at once recognize Fig. 2 as a cylin 
inch in diametet 


a cylinder 2 inches in diam 


der 2 inches long and 1 


and Fig. 3 as 


eter and 1 inch 


long 


R. D. HAWKINS. 


[So af o¢ ] ht ind shad are ct 


cerTrmes the lowe edge ort prece ShROWT 
in Figs the lower 


boundary of Mr. Hawkins’ cylinder, Figs 


2 and 2a. and if he makes one light he 
should make the other the same How 
then. would he distinguish between then 
Obvicuslv he cannot do it without rete1 
ence to the end ew and the same 1s 
true of other ipes that might be draw 


That Paper Washer. 
American Machinist: 


months since, C. O 


Editor 


Some Griffin illus 


a taper pin draft 


paper Wwasner 


trated a plan for giving 


by the use of a under the 


shoulder The plan struck me so tavor 


that I determined to try it, should 


Not that I had any 


mainly from what might a 


ably 
opportunity occur 
but 


use lor it 


well be called curiosity 


The opportunity came, and I tried it 
follows. Beyond question, the little t1 
had none of the element ota test ibo 
t | can ony ¢ t ( tl ictory 

[ had at nd two bloc] 

ron, a in the ( Phere 1 the I 
drilled and | ft 
WW rd qu 1 thet r the 
of rod or p o these fitted one end 
Oo piece ¢ 1 ( 
eter, thus | er « 
inch The fit w t ent tig! 
tn. incure the 1, oe 

way Irol t t t ( I ) 
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was being drilled and reamed. The pins 
fitted just about as such pins usually fit— 
neither particularly better nor worse—the 
whole intention being to make just an 
average good job, and no more. Between 
the shoulder and seat of one of these 
pieces the paper washer was placed and 
both pins were driven, a little hard at first, 
then driven back, and again driven “about 
right.”’ 

For the trial, one of the pieces was 
placed on a block of iron which happened 
to have a hole through it, convenient for 
the purpose, and struck a fairly smart 
blow with a chipping hammer, then re 
versed and similarly struck, this being 
repeated until each end of each rod had 
received a hundred blows. I am aware 
of the weakness of the expression, “fairly 
smart blow,” but cannot help it very much 
In the effort to do so, it may be said that 
they were in no sense shearing blows, but 
such as might be taken to represent rather 
uncommon hard usage from reversing 
the direction of motion, in practice 

\t the conclusion of the little rough 


and-ready experiment the pin in the piece 








with the inserted paper washer was as 
| - 
Se 
fiver VW. taut 
PHAT PAPER WASHER 
firmly and as correctly seated as eve 


Phat in the piece without the washer was 
emphatically shaky, just as every machin 
ist has seen such pins 

\s intimated, this is not submitted as 
sense a “test” of the paper washer 
For me the experiment, crude as it was 
was sufficient Po the critical 


the “American Machinist” it is submitted 


as “corroborative evidence” only. To m 
mind the very slight springy character ot 
the paper is in its favor, but more thar 
thi is the tact that thre pin acting as 

powertul key Ol wedge, torees the shoul 
der of the rod against its seat stronge 


than there is anv effort to torce 1t away, 
hence it stavs there 


FEF. F. HEMENWAY. 


A A 


The Niles Planer Tool—Portable 


Shop Lamps. 
Editor American Machinist: 

\bout two vears ago | attempted to cle 
scribe, in your columns, the Niles finish 
ing tool for planers, but did not, T am 
sure, make its form and action so clear 
as has been done by Mr. Wm. Pilton in 
your issue of March rith. [Tam also very 
sure that the value of this tool is not very 
generally known or appreciated: besides, 


its peculiar shape varies as much from 
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everything else in the line of finishing 
tools that I dare say there is not one per- 
son in ten who attempts to make and use 
it that will succeed. However, when the 
proper form is secured and is properly set, 
it is sure to give satisfactory results. | 
think Mr. Pilton’s statement that “It 
works well without the aid of a lubricant 
or cutting solution,” requires some quali 
fication. In order to secure a good finish, 
I have found suds or soda water neces 
sary 

For those who may use this tool for 
the first time, it may be of importance to 
call attention to two or three conditions 
First—It 
hard enough to hold a perfect edge. Sec 


essential to success: must be 


ond—The edge should be ground per 


fectly straight and with usual clearance, 














the corners being slightly rounded. In 
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Fig. } 


PORTABLE 


] 
t 


honing the tool by 

be slightly rounded, which may be hardly 
ntibl | | | 

perceptible, ut enough to meet the re 

quirements Phird—The vertical edgy: 


1 


should be very slightly inclined away fron 


the cut, if toward the cut chattering is ve ry 


sure to result. When placed in position 


the contact with the work may vary a 


quarter of an inch either way from. the 


he tool, 


to the rear; by this a fresh 


center of t preterably that much 
cutting edge 
may be had by thin shims being placed 


under the end of the tool, thus avoiding 
regrinding 

The phenomenal performance of this 
tool warrants. I think, an effort to make 
its value known: besides, cutting tools in 
general have been having a good deal of 
attention of late; but whether the two or 
three million shapes may be formulated 


or not, is another question, and one which 
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may not greatly interest the practical ma 
chinist. 
LAMPS. 
Although the importance of good light 
in the machine shop is now thoroughly 
understood, yet it frequently occurs, from 


one cause or another, that hand lamps are 


necessary; these are found in the market 
of various shapes and kinds, but are sel 
dom equal to the hard knocks which they 
get about a shop, rolling mill or round 
house 

Herewith are sketches of home-made 
lamps, or torches, which I have made anid 
used, and found them to meet the require 
ments. Fig. 1 is the simplest in form 
The case .4 may be of brass tubing or 
3-inch gas pipe turned down to prope 
thickness. Brass or iron top and bottom 


are screwed or soldered to the case The 
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Fig. 2 





SHOP LAMPS 


tube # is suited to a inch wi 
light produced Is somewhat red 
smokey, but this may be tolerated 
all the surroundings are grimy 

The lamp shown by Fig. 2 e1 
brighter light, and is free fro sok 
when the wick is properly adjusted \ 
central tube of inch pipe is here pr 
vided which attaches to the bottom at 


this supplies a current of air to the su 
rounding wick at « Another cu 
passes up through the hood a, at /. When 
lighted, an amount of unconsumed gas 


forms in the chamber e, and on reaching 


the air at c¢, 


1 
} 


light with next 


ignites and produces a bright 
to perfect. combustion 
The redeeming feature in either of these 


lamps lies chiefly in their 


being inde 
structible, as compared with other kinds 
in use 


QUIRK. 
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Rolling the Chips— Helical Chips 


from Lathe and Planer. 


Editor American Machinist: 

It was a misfortune, at least triple-act- 
ing, that the sketches referred to in my 
note in your issue of February 18th did 
not appear with it. There was first the 
loss of my labor in the preparation of the 
drawings, then there was, of course, a loss 
of readers for the article, because there 
are so many like myself who are more apt 
to read a piece with “picters” than one 
without, and then, to those who did read 
it, there was perhaps more or less of a 
loss of what meaning there might have 
been in it, and, besides all that, there was 
a loss of the cuts themselves; but I may 
suppose that they still exist, and that the 
editor will kindly make an effort to have 
them appear with this, and so make me 
happy again 

The sketches referred to were intended 


to suggest why it takes more power to 








America M 


ROLLING THIN AND THICK 
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v. If we take a heavy chip in our hands 


find that it takes considerable pow: 
to bend or roll it: but the rolling that 


ron miuust rt 


curs when the cutting ts going on mus 


qu very much more pressure on ac unt 


- ; ] ‘ f ¢] | 
( the minute shortness otf the leverage 
‘ *) 


where the point of the tool operates. The 
sketch also suggests pretty cle irivy why 
, 
l 


ups are always shorter than the length 


( 


of the cut or the travel of the tool in mak 
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ing them. It is because the chips are bent 
or curled by external pressure and are 
compressed longitudinally in the opera 
tion of bending 

Another of those adverse coincidences 
that seem to happen occasionally in the 
career of Mr. Tecumseh Swift has just 
come to the notice of the readers of the 
“American Machinist.” In the issue of 
February 11th he told us the whys and 
wherefores of the fact that the planer tool 
makes spiral chips and the lathe tool 
makes helical chips, and then Mr. Pilton, 
March 11th, comes along and shows us a 
planer tool making helical chips. I am 
think, 


inclined to however, that Mr 


Swift is more than half right this time 





Helical Chip from Lathe 
Helical Chip from Planer 


_— 
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Fig. 3 
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A Case of Fusion—Good Wear of 


Cast Iron. 
Editor American Machinist 
In order to secure greater strength, it 


has been found advantageous to make th 


smaller sizes of rolls ot cast. steel 


though the “necks” or journals do not 


. am 
wear nearly as well as cast iron does | 
save an otherwise good steel roll, we 
4 i 
a 





Steel 
Casting = 





Cast Iron 
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The Little Shop. 


The law of shop life seems to be to grow 
or die. Believing in this law quite im- 
plicitly, we have to confess to a constant 
and active interest in, and an abiding affec- 
tion for, the little shop. We may run over 
in our minds a list of the largest and most 
prosperous shops of to-day, and it is dif- 
ficult, if not impossible, to find one that 
is not the product of a growth, more or 
less steady, from very small beginnings. 
In every little shop of to-day may be the 
possibility—there may or may not be the 


unlimited growth and de- 


Many a shop that is of little 


promise—of 
velopment. 
account to-day is doubtless the germ of 
some great establishment of the future. 
The outlook, however, for the young 
little shop is very different from that of 
While hopes 
the 


the old little shop. may 


cluster luxuriantly around former, 


they twine but sparsely around the latter 
We all expect the young shop to grow 
some expressed when 


There is surprise 
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the old shop starts out to grow again, and 
we are apt to ascribe the development to 
an infusion of new blood or of new life, 
which is almost invariably found to be 
the case. 

It is not as easy for, say, an ambitious 
young machinist to establish a business as 
it is for a shoemaker. Ten dollars will 
equip a shoemaker with tools and supplies 
better than a thousand dollars will do for 
This is not all, nor indeed 
The business 


a machinist. 
much of it, a disadvantage. 
so easy to get into is quickly filled, is al- 
ways full, and the holdings of each indi- 
The ten-dollar busi- 
ness, to begin with, soon gets its growth, 
while the one with broader roots keeps 
spreading its branches wider and lifting 


vidual range small. 


them higher. 

The starting of the little shops that are 
eventually to grow into the big shops is 
undoubtedly going on to-day as hereto- 
fore. There may be changes in the modes 
and details of development, but life and 
hope are still operative and still prolific. 

There are some phases of shop life and 
growth that are deserving of study. A 
shop business consists not alone in doing 
the work. It consists very largely also in 
finding the work to do, or in profitably 
disposing of the work done. Customers 
are not numerous, nor easily found, and 
ingenuity and perseverance in their pursu: 
can never be dispensed with. A sign hung 
in the window may be sufficient to keep 
the shoemaker pegging away all the day 
long; a sign hung in the machine shop 
window would merely keep out so much 
sunlight and rarely bring anything in. 

In some respects the little shop of to 
day has fewer difficulties to encounter in 
getting established, and certainly more of 
the essential means of its life and growth 
are provided than in the olden time. Just 
as man has better food and in greater 
varicty than ever before, so the little shop 
finds infinitely getting 
ready tools and all manner of supplies and 
No machine business must in 


less trouble in 
material. 
these days have a foundry as a necessity, 
and the little shop is better without it. 
Nor must it waste its time in making small 
tools or small parts of machines, which 
have now become standard supplies, and 
which it can buy cheaper than it can make 
them, if it is in a position to realize a 
profit on any of its work. 

The little shop has at the beginning the 
one great advantage of a very small pro 

It may. 
The pro 


portion of “unproductive” labor. 
indeed, have absolutely none. 

prietor may be all hands. Then he may 
get a boy, then another man or two, and 
still all be “productive.” His safe may be 
in his hat. His bookkeeping may be his 
evening amusement, and perhaps his draft 
ing, too. His bill-collecting may perhaps 
give him some of his first experience ot 
the unproductive. While the methods and 
facilities of the little shop will not gener 
ally beinall respects comparab’e with thoss 


of the large and fully equipped establish 
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ment, the accompaniment of perhaps 
fifty per cent. of unproductive labor may 
more than counterbalance the advantage. 

No machine business seems to be built 
While there is 
a law of growth, there seems to be also 
While we fully believe in 


upon eternal foundations. 


a law of decay. 
the former, we believe in the little shop 
as the germ that has in it the possibilities 
of growth and full development and frui 
tion as completely in these days as ever 
before. 


A A A 


Shop Prisons. 

We occasionally receive letters similar 
to the one which we make some extracts 
from below. It is from a machinist, and 
“T am a believer in order and 
but think 
things go too far. I am acquainted with 


he says: 


system, etc., sometimes these 


a shop where Mr. X. is foreman, and 
where the men are treated precisely as 
though they were machines, or, at most, 
dumb 
ventilation, is poorly heated, and uncom 
fortable the tool 


makers are driven by a foreman 


brutes. The shop has very poor 


generally, and even 
who 
slave-driver used to 


watches them as a 


watch a lot of negroes. The men in this 
tool-room are supposed to be a lot of 
mutes, and cannot speak a word in work 
ing hours. If by chance a workman asks 
his bench-mate something about the work 
or tools, or how long before he can use 
a certain machine for his work, Mr. X 
will call the man down with the air of a 
king, saying that he ‘will not have talking 
in working hours.’ Perhaps this is the 
proper way to treat skilled and intelligent 
machinists and tool-makers; but it looks, 
from my point of view, more like prison 
life than the life of a free American citi- 
zen.” 

We aim to confine ourselves mainly, if 
not entirely, to the purely technical side 
of the machinery business, but this is a 
matter in which our readers and friends, 
whether they be employers or employés, 
are vitally interested, and we have not 
the least doubt that those shops in which 
such practices are allowed are greatly the 
losers thereby. Our correspondent says 
he does not think this is the way to treat 
skilled and intelligent machinists. We go 
further and say that this is not the way 
that skilled and intelligent machinists are 
That 


and self 


treated, save in exceptional cases. 
skilled 


respecting machinist finds himself in a 


is to say, wherever a 


shop where such absurd rules as these 
are attempted to be enforced, he simply 
gets out of that shop at the first oppor 
tunity, and if he is really skilled and in 
telligent, he probably does not have to 
The 


result of this is that such shops are, in 


wait very long for the opportunity 


the main, able to retain the services only 
of the inferior class of men, and this is 
just as it should be. The man who under 
a shop in this way simply 
to the human 


takes to run 


his facts of 


shuts eyes 
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18Q7 


nature, and injures himself and the shop 


I 


by which he is employed far more than he 


does the men. There is no theory about 
this; the experience of the best conducted 
and most successful shops in the country 
clearly shows that such conduct upon the 
part of a foreman is not only an outrage 
on the men, but is economically the worst 
course possible to be followed 

We 


chanic who finds himself in such a shop 


unhesitatingly advise every me 


to seek diligently for another situation 
There are plenty of shops in which men 
all the 
decent men should be employed in them 
to the advantage of both 
A A A 
Mr. Fred. J. Miller, 
the “American Machinist,” 
“New York” 
Line on March atst 


receive decent treatment, and 


men and shops 
Editor-in-Chief of 


sailed on the 


ot the American 


Mr 
at least three months, 


steamer 
Miller expects 
to be away for and 
his time will be entirely devoted to the 
visiting of European manufacturing es- 
tablishments and the gathering of infor- 
mation upon every which the 


topic in 


readers of the “American Machinist” are 
The results of his labors will 
The 
all 


him through 


nterested 


be duly presented to our readers 


best wishes of his associates and of 


who know him will follow 
out his wide travels 

A A A 
received irom the Police De 
list 


of merchants upon which the Amsterdam 


We ha 


partment ¢ 


<= 


f Amsterdam a “revised 


police office calls particular attention of 
the The list is 


over 


formidable 
It 


\merican 


trade.” very 


and covers 150 names would 
all 
porters dealing with Amsterdam houses 
of this list, 
presume had by addressing the 
Chief of Police at The list 


will be kept on file in this office and may 


certainly be well for ex 


to obtain a copy which we 


can be 


Amsterdam 


be consulted by anyone desiring to do so 
A A A 

The President of the United States has 

appointed Benjamin Butterworth, of Ohio 

Patents 

sutterworth was appointed to 


General 
the 
office in 1883, but held it then for only a 


to be Commissioner of 


same 


short time. There is no apparent reason 


why he should not be as efficient and 


every way satisfactory in the administra 
tion of the Patent Office as Commissioner 
Seymour, so that the people have great 
] 


reason to congraul t] 


ite themselves over the 


change 


A A A 
Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

41) J. S., Middletown, N. Y., asks 
What size air compressor would be re- 
quired to maintain a constant supply of 
air at 60 pounds gage pressure to be dis- 
charged at that pressure through a hole 
1-16 inch diameter? I would like to make 
the compressor on about the same prin 
ciple as a steam cylinder, only receiving 


the air through the heads and discharging 


AMERICAN MACHINIST 


ibout 70 
Probably 
compressor 
inches diameter and 
air at 60 pounds pres 


would dis 


roug eck valves speed 

lutions per minute \ 
tbout the right size for the 
cylinder would be 4 
6-inch stroke. With 
sure, a hole 1-1¢ 
-harge from 3% to 4 cubi 


per minute 


} } 
a «(CU 


( 


\ 
orifice through air escaped, as 
well as the actu liametet The theoreti 

| capacity of the compressor cylinder of 
the size given above would be: a 

12 6.108 cubic feet 
nute It is very certain that not all of 
is volume of air would be compressed 
nd delivered, as would remain in 
the clearance spaces and re-expand on th: 
instead of being expelled 


7554 


A a 
70 172) t 


pt 
some 
return stroke, 


(42) B.. Tiffin, ©., asks: To recut a 
spiral mill, and not knowing the spira 
lead, what is the easiest and simplest way 
of figuring to ascertain it? A.—The sim- 
plest way of doing this is to stand the 
cutter on a surface plate and then apply 
a bevel protractor to the edge of one of 
the teeth. This will give you the angle of 
the spiral or helix, and, knowing this 
angle, you can then usually find out the 
corresponding pitch or lead for the work 
of the given diameter from the table of 
spirals accompanying the milling ma 
chine. If, however, you have no such 
table, then the simplest way of obtaining 
the lead will be to lay off two lines joining 
each other at an angle corresponding to 
the angle determined as above. On the 
base line erect a perpendicular at such a 
point that its length will equal the cir- 
cumference of the cutter. The length of 
the base line from the apex of the triangle 
thus formed to the perpendicular line will 
be the pitch of the spiral or helix 


A A A 
Commercial Review. 


New York, SaATurpAY EVENING, APRIL 3D 


DYNAMOS ANI) MOTORS 


ind 


electrical 


With due allowance for hard times 


number of other things, the 


machinery market is to be pronounced in 


Reports from some of the 


a fair position. 


most important electrical manufacturing 
interests are cheerful in tone, Street rail 
way work is pronounced hopeful, and a 


fair amount of business has ady 


bee n ilre 


closed. The contract for the equipment 
of several Metropolitan lines in this city 
with the underground conduit system 
which we have spoken of on previou 

casions, but w iv be considered 
s a part of the March bu ‘ nee 
the negotiation ettled during that 
month, said to be about the irgest 
order of the kind placed in two or three 
years 

There are st orable symptom 
the small motor trade Minor manutfa 
urers cl ging t r quarters are | 
nd there availing the elves of the oj 
yortunity to inst electric power in pla 

steam, or whatever they may heretofor 
ive been using A notably benefi 
eature of trade electrical machinery 

e growth of its applications. One of t 
latest is found in a contract which the 
C & C Electric Company are now ex 
ecuting, namely, a motor to be used in 
lifting the portcullis of the Twenty-third 
Regiment armory n Brooklyn, N. \Y 
There was a time when portcullises wer 


i 


and now rt ‘ e comm 
porteu + rece ‘ 
ne eve ) { e two b 
used n O ) 
Among is | ghting plat 1] 
ents f N York buildings ently 
nti te I : it rthe St Jame 
Hote vo v VO 75, two 50 ind on 
s-kilowatt Walke dynamos ilso tl 
Crocker-Wheeler outfit for the Standard 
Oil Company building lluded to last 
week | ’ ss East R ver in 
Brooklyn the Idy people, who are rep 
1 ented ) vy H B. Coho & ¢ 
« itely ed ( rT 1 so 
watt generato rr the Clarendon Hot 
and two 30 vatt hin or al 
dustrial establishment 
Holzer-Cabot Company are 
crowded with work that they propose to 
add three stories to the ictory rl 
does not ean that they e found thr 
past month relatively a good one, in thi 
quartet! i east but { nadicate ther 
that a od le of business in and 
other small motors, telephone material 
etc.. must have come in somehow not very 
long ago, or else that they feel justified 
preparing for a season of active trad 


ire 


tl 


ELECTRIK RAILWAYS IN EUROPI 


still keeping up a good demand upon 


1is country to furnish them with elect 


il machinery 


The March olume f United State 
Consular Reports contains several artic] 
bearing upon t ubject and upon Euro 
pean stea vad \ irding to one 
fi ther the be of electric railw 
n Euroy rose if 895 from 70 to 1 
ind the | t 1 435 to 400! l 
Of the fi 4 n were n G 
many, 82 France, and 66% miles 
n Great Brit nd Is nd. The report 
states that G nm ¢ trical « mmpant 
ind supply 1 factor ive greatly 
reased it ber dt the past few 
ear ind ist! electric line 
witl te ? ani ck nto the Lileé 
olator t 1 petu » thre 
voller , ' \t t 
‘ en 1) : 1806 r 
ect mot t 1] 
trees eF 

1 pleted d 
\ ( 
"ie + 

\1] , , 

‘ Cc) \\ 1 

ke progr es thre ) te 
mart o \ cs ty ’ t ) hes 
| 
ported the g good 
\me ! my ngfor | 

. t W —. ae 1 
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34 
if the statistics of 1896, when available, 
show that the progress has been con- 
siderably greater than in 1895. 
MISCELLANEOUS. 
A traveling agent of a certain power 


hammer company remarked to us to-day 
that 
him that trade 
like a recovery from typhoid fever,” 


a recent business tour had convinced 
“ht is 
said 


“You don’t expect to see one who has 


was slowly reviving. 


he, 
been in such a condition become as vigor- 
ous as Corbett or Fitzsimmons at the end 
of a single week; but it is all the time 
gradually gaining, nevertheless.” The 
cities which he has visited and to which he 
referred in particular included Pittsburg, 
Chicago, St. Louis, Harrisburg and Mil- 
lersburg. 

\ permanent exhibition of machinery 
established at Lima, Peru, to be 
opened July 28, 1897. Important articles 
admitted free, under bond, if not 
to remain longer than six months. 

Attention should be called to the fact that 

Mr. Alfred Mosely 
develop some diamond property in South 


is to be 


will be 


is now preparing to 


\frica and is a probable purchaser of some 
7-foot driving 


and each equipped 


traction engines, having 


wheels two feet wide, 


vith a drum to hold 1,200 feet of 34-inch 


teel rope. Mr. Mosely is now in Kim- 
berly, but we should infer from the facts 
siven, makes his headquarters at Cape 
rown. The Alvino Mine, at Durango, 


\lexico, has been purchased by St. Louis 
parties, who propose to spend $400,000 in 
developing it, and will need mining ma- 


chinery and supplies. 


PITTSBURG REPORT FOR MARCH. 
Conditions in the iron and steel trades 
are somewhat improved since the last re- 
port. Manufacturers of all kinds of goods 
have a more hopeful feeling regarding the 
future, and many are contemplating im- 
provements of their plants in order to be 
able to meet the requirements of the com- 
ing In fact, at the 
(Continued on pace 


A A A 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct 
B. V. 


increased business 


Good gear cutter for sale cheap 
Lockport, N. Y 


Engine Castings 14 to 2 H. P. 
and engines. 


Covert, 


Finished boilers 
Grant Sipp, Paterson, N. J 

Send $1 to the Tabor Mfg. Co., Elizabeth, N. J.. 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st..N.Y 





FOR SALE-EQUIPMENT OF TOOLS for FINE 
work. Brown & Sharpe No, 2 Universal Miller. 3 
Lathes, 2 Drill Presses, Shaper, Grinder, Drills, 
Reamers, etc. Nearly new. Address 


* EQUIPMENT,” American Machinist. 
Automatic Solid Die Boft 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “ A.” 
Webster & Perks Tool Co. 
Cor. Spring and Monroe Sts., 
Springfield, Ohio. 











Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Prac. dftm. seeks pos.; 12 yrs. exp. 160, AM. Macu 


draftsman; 
Macu 


mech 
Box 14, Am 


by all 
moderate 


around prac 
salary 


Position, 
best refs.; 


competent to 
Am. Macu 


Expd. metal patn. mkr. wants pos.; 
take charge; wages moderate. Box 159, 


Tool maker, also gig work, used to micrometer 
measurements, management of milling and grind 
ing machines. Box 144, AMERICAN MACHINIST. 


Mechanical draftsman having extensive exp. in 
designing marine, stationary high speed engs. and 
dredging machy. wants pos. Box 143, AM. Macu 


Foundry foreman—Position wanted by a sober,re- 
liable man; 10 yrs. exp. as foreman ongen. mchy. & 
light bench work; good refs, Box 155, Am. Macu. 


Wanted--Position, supt. or foreman, by thorough 
prac. mech. and draftsman; engines, boilers and 
general machinery: modern economical practice 
Address, Engine, 714 Parade Street, Erie, Pa. 


A mechanical engineer, with highest refs., who 
is going to Europe, would like to act as represen- 


tative for parties desiring to introduce new 
mechanical appliances. Box 156, Amer. MACH. 


Mech. eng., 30, wide experience and education, 
mem. A S.M.E., owns valuable pats. on gas engs. 
for direet cpld. elec. serv. desires con. with subtl. 
concern needing eng. or supt. Box 161, Am. Macu. 


Tech. graduate, famillar with construction and 
latest design of direct act. pumping mach., in- 


cluding comp. and triple, also machs. in general, 
desires to change pos.; chief draftsman or asst. 
supt.: age 32. Box 162, AMERICAN MACHINIST. 


Wanted—Position by experienced engineer, tech 
grad., specialist in design, construction and erec 
tion of machine tools and hydraulic mchy.; can 
superintend erection. take charge of design or 
drafting room. Box 153, AMERICAN MACHINIST 


Help Wanted. 


Help Wanted—Good pay for leisure hours. 
W. Lord, Philadelphia, Pa. 


Geo. 


Wanted—First-class tool maker, one used to die 
work. Apply, Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 


Wanted— Foreman brass moulder with thorough 
knowledge mod. fdy. requirements. Give experi- 
ence, age and wages expected. Box 141, Am. MAcu. 


Wanted—Draftsman and designer; one used to 
mining and marine work. State experience, age 
and salary required. Address Box 151, Am. Macu. 


Wanted—A salesman for presses and dies, sheet 
metal working mchs., special mechs. for bicycles: 
state full particulars. Box 158, Amer. MACHINIST 


Wanted— Factory supt. for mch. shop at St. Louis 
mfg. hdwr. specialties, light mchy., dies,etc.; steady 
work for the right man. Box 157, AMER. Macu 


Wanted—A foreman capable of handling from 20 
to 25 men, thoroughly experienced in fine machine 
tool work. Address, The Davis & Egan Machine 
Tool Co., Cincinnati, O. 


Wanted—At once, a man to run four Hartford 
automatic screw machines. Must be capable of 
turning out very close work and of taking good 
care of the machines. Must be willing to work 
nights part of the time. Apply to Geo. B Woodruff, 
ast. supt., Wm. L. Gilbert Clock Co . Winsted, Conn 


Wanted—A first class, sober, reliable field fore- 
man, to build tanks. smoke stacks, water towers, 
etc. Must be capable of estimating costs on field 
work and keeping his labor within estimate. 
Would be located in New York and used in that 
city and surrounding territory. Address, stating 
experience, etc., Field Work, care Am. Macu 


An old established company manufacturing air- 
brakes for surface cars requires the services of a 
qualified mechanical engineer. One preferred who 
has a knowledge of electricity. To a bright, self- 
reliant man this offers an exceptionally fine chance 
to secure a position which promises permanence and 
compensation increasing with applicant’s worth 
and length of service. No mere theorists are pesired, 
Only those able to furnish satisfactory references 
as to ability and character need apply. Communi- 
cations will be regarded as confidential. They 
must include salary — ‘ated in order to com- 
mand attention. Box 163, AMERICAN MACHINIST 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be fon 


Cheap 2d h’d lathes & planers. S.M.York,Clev’d,0. 


Calipers & Gauges. F.A.Welles, Milwaukee,Wis 
The Dutton Wet Twist 
the Garvin Machine Co., 


Drill-Grinder is sold by 


New York City. 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Models, experimental and small special machy. 
built. Write to Crocker & Lawson, Binghamton,N.Y. 


r; models and elec- 
Newark, N 


Light and fine mach’y to order 
trical work specialty. E. O. Chase, 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


For Sale—Small lot aluminum, at three-quarter 
price; mostly full sheets. Write for list. Machinist, 
138 East Sixteenth Street, New York. 


We makea specialty of Shartle’s — safety 
set collars. Prices low and samples free, Middle- 
town Machine Co., Middletown, Ohio. 


Wanted— Every reader of this paper to send 35 
cents for The Tool Catalogue, See Montgomery's 
advertisement on page 38 of this edition. 


Two H.P. Baxter engine and boiler, good order, 
or iron planer to exchange for foot or power engine 
lathe. B.F.Grout, East St. Johnsbury, Vt. 


Complete castings, latest N 
in stamps for cat- 
Brooklyn, N. Y. 


Model Locomotives 
Y. Cen. standard, up to date; 4c. 
alog. G. H. Olney, 163 Herkimer St., 


Garvin No. 2screw mach. wire fd.,tools, 
also B. & 8S. No. 2 U.M. mach., large 
, Jan. Box 130, Am. Macn’ 


For Sale— 
fixtures, chuck : 
stock cutters, mach. new 


Wanted—An Idea. Whocan think of some sim- 
»le thing to patent? Protect your ideas; they may 
ring you wealth. Write John Wedderburn & Co., 

Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 


Wanted—$3,.000 for thoroughly equipped repair 
mch. shop and wrench fty.; cost $8,000; town of 
10,000; 17 factories; good farming country. New 
mehy. (Lodge & Davis); doing good bus.; must be 
sold atonce. Vandegrift Mfg. Co., Shelbyville, Ind. 


Business Opening—Foundry and machine business 
in East Tenn. Arare optnty. fora bus. man, machin- 
ist or molder wishing to go south; only bus. of kind 
in growing mfg. city of over 4,000 population; reason 
for selling wish to engage in another line of bus. For 
further particulars ad. Box 101, Harriman, Tenn 


Wanted—To correspond with parties having 
article of manufacture now made on contract which 
could be further developed under the favorable con 
ditions we have to offer. Would also like to hear 
from firm open to change whereby an established 
bus. may be increased. Cheap power and low rents, 
or increased capital if investigation warrants. Con- 
tidental. Address, Board of Trade, care AM. Macu. 








CRINDING MACHINERY. 

There are other Grinders on the market. Anybody 
can make one, and make a good one, if he puts work 
enough on it. But there has never been one made that 
would stand the test of hard wear like ours, because 
we make it on the right principle, cast-iron Engine 
Lathe Boxes, and a Dust Proctector that protects. Itis 
expensive construction, but our customers have used 


it for years and years, and like it. You will too 
Write to us. 
DIAMOND MACHINE CO. 
PROVIDENCE, R. 1, and CHicaao, IL 
London Agents, CHAS. CHURCHILL & CO., Limited. 


Paris Agents, FENWICK FRERES 
Berlin — sc Ht CHARDT & SCHUTTE. 
openhagen Agent, V. LOWENER, 
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THIS LATHE COMBINES THE LATEST AND 
BEST IMPROVEMENTS. 

















[4 in.x 6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 


AUTOMATIC STOP 


it is durable, simple, indispensable. It will automatically 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of lever. 


FEEDS 


Has all feeds in daily use with simple movement of lever. 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 
Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


( CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 
European Agents, . SCHUCHARDT & SCHUTTE, Berlin and Vienna. 


( a 
present time, there is a great deal more 
business being done, the only cause for 
complaint being the ruling low prices. In 
nearly all lines this seems to be the case 
and manufacturers are of the opinion that 
better prices will not be had until 
mer or early fall 

rhe collapse of the iron ore pool has not 
tended to improve the situation, but, on 
the contrary, it is feared that low ore 
prices will serve to keep business back for 
a time at least. It is well understood that 
the market must prepare for cheap ore and 
a basis may the sooner be reached 

In the machinery lines, business is grad 
ually improving. Some of the larger ma 
chine dealers report quite an active de 
mand. The Sherriff Machinery Company 
states that it has done more business 
within the last two months than it did for 
the last five months of 1806 The U 
Baird Machinery Company has also been 
pretty busy within the past month. This 
company did a large export business last 
year Inquiries are very numerous, com- 
ing in by almost every mail. Ifa portion 
of these could only be closed during April 
the month’s business would make an ex 
tremely good showing 


In rolling mill machinery, there has 


ven some business done and the pros 
pects are very bright, as there are several 
large contracts pending now which call 
for a considerable amount of heavy ma 
chinery The contracts for the new Brae 
burn Steel Company, of this city, have 
nearly all been let, while as yet notl 
ing has been done regarding the new 
tin plate plant to be erected here by the 
National Tin Plate Company, of Ander 
son, Ind., except as to the construction of 
the main building, which has been awarded 
to the Shiffler Bridge Company, of this 
city. There is also talk of several new 
enterprises to be started in this vicinity 
during the spring. 


Electric light and water works systems 


are being installed rapidly Numerous 
establishments are placing their own light 
plants and companies are being organized 
iimost daily to supply water for all pur 
noeec 

& 4 a 

Quotations. 


NEW YORK, Monday, April 5. 
Iron—American pig, tidewater delivery 


No. 1 foundry, Northern $12 00 @$12 50 
No. 2 foundry, Northern 11 25@ 11 75 
No. 2 plain, Northern . 10 50@ 10 75 
Gray Forge 10 25 @ 10 50 
No. 1 foundry, Southern 11 OO@ 11 25 
No. 2 foundry, Southern 10 25 @ 10 7h 
No. 3 foundry, Southern 10 OO} @ 10 25 
No. 1 soft, Southern 10 50 @ 10 75 
No. 2 soft. Southern 10 25 @ 10 5o 
Foundry forge, or No.4, Southern 9 75 @ 10 25 

The lower figures quoted are said to be 


inder the general market. 

tar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.00 @ 1.10c.; refined, 1.10 @ 
1.2he. Store prices: Common, 1.25 @ 1.40c.; 
refined, 1.40 @ 1.50¢e 

Tool Steel—Ordinary sizes, standard quality, 
6 @7ec., with some brands perhaps a little 


less; extra grades, 11 @12c.; special grades, 
i6e. and upward 
Machinery Steel Ordinary brands, from 


store, in small lots, 1.50 @ 1.60¢ 
Cold Rolled Steel Shafting tase size, 2.50 





( EUGENE SOLLER, Basel, Switzerland. 


a 2.55e.. in small lots, from store 
Copper—Carload lots, Lake Superior ingot, 
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“HENS oa oy aay on, (COWMMDIA University | TIT TG Tape 


Pig Tin—For 5 and 10-ton lots, 1 95 @ 
13.30¢., f. 0. b. in t ity of New Yor 

Sectter In carload lots, New York delivery, he City k. COZFG 7X 
4.10 @ 4.20¢c., f. 0. b 


os ’ Cookson's, 7% @ Ti4c.; Hallett’s, SCHOOL OF MINES, 

Lard Oil—Prime city, present make, com SCHOOL OF Y, 
mercial quality, in wholesale lots, 39 @ 41e. SCHOOL OF ENGINEERING, 
_e &b SCHOOL OF ARCHITECTURE, 

al SCHOOL OF PURE SCIENCE. 
Fo y undergraduat u d : 
New Catalogs, Joma yenet suteouepieemcumuseens eer FOR ADVERTISEMENT OF 

There are three sizes of Standard Catalogs, | ¢'rculars forwarded on application to the Secre TIGHT JOINT CO. NEW YORK, 

ry o e niversity. 
first authorized by the Master Car Builders See Issue of April 1, 1897. 


Association, 9x12", 6'x9" and 3%'x6’. 
We recommend the 6° x9" size for machinery | <> -—<p<D--b<D-D<D—D<D -D<D P= DO DD —DLD-DLD PLD DDD I= DO 


—->. When they must be larger or smaller, . 
To Builders of Machinery. 


he other standard sizes should be 
Do you know that 


adopted if possible. 
HUB ROLLER BEARINGS 


The St. Louis Iron & Machine Works, St. 
Louis, Mo., send us a catalog devoted to the 
description and illustration of the “St. Louis 
Corliss’’ engine. Engravings of parts of this 
will make your machines run 50 per cent. easier? 
Besides, they cannot heat and will outwear many sets 
of babbitt boxes. 
C ANY, 
launches fitted with these engines are given. THE BALL BEARING OMP 
the catalog is 7 x10\%4 inches. SEND FOR ILLUSTRATED CATALOGUE. 10 Watson Street, BOSTON, MASS. 
We have received from Taylor, Taylor & PY aN Oe a Oe a Oe ge ET gt OT ot OF gt TE gt Oe gt Oe ge Oe ge Ot gs, Oe gs, © } 
Ifobson, Leicester, England, a catalog con 
taining illustration aud description of an en- HIGH GRADE MILLING MACHINES 
graving machine, for lettering on metals or t } 
other materials. Examples of work done by In Various Sizes; equal to any made. 


the machine are included, and the catalog is KEMPSMITH MACHINE TOOL CO., 


5 x 8 inches. 








THERES A LITTLE BOOK -TELL{ WH 


oy coe CALIPERS @ A 
€.G.$MITH, COLVMBIA. PaHa 

















engine are given, and the catalog is stan- 
dard size, 6x 9 inches. 

The Otto Gas Engine Company, Phila- 
delphia, Pa., have issued a catalog, which 
contains illustrations and description of the 
Otto marine engine. Pictures of yachts and 





o> > Te >» Fy >> Ty > Fe > Ee | 
ee ee ee OE et ET oe ET oN OT a 





Landis Bros., Waynesboro, Pa., send us “A Milwaukee, Wis., U. Ss. A. , 
Treatise on the Construction and Use of ANY OF OUR ss CAN TELL YOU OF THEIR GOOD POINTS. 
Universal and Plain Grinding Machines.”’ De- J. J. McCABE, New Yor 
eri 3 i ati ari 3; styles THE FAIRBANKS CO., Philadelphia, Pa. 
s ‘riptions and illustrations of various styles STRONG. C AML ier E's TURNEY CO., Cleveland, Ohio. 
of grinding machines are included, and for SELIG, SONNENTHAL & CO., London, Eng. 





those interested in this class of machinery 


this book contains much useful information. F i T C fa ts U = 4 CG 
It is standard size, 6x 9 inches, 
Taylor, Wilson & Co., Limited, Allegheny, MACHINE WORKS 
5 


Pa., send us a catalog illustrating various 
forms of machine-molded gearing. On one FITCHBURG, MASS., U.S.A. 


page of this catalog they have marked an en The BEST LATHE FEED to-day is used 














graving and their recommendation of short on the 
toothed spur gears. These, it seems are regu FITCHBURC LATHE. 5 
larly made by this coneern, and they recom- Double End Clutch slightly moved to 
mend them as being in every way superior, the left or middle to respectively engage 
especially for heavy work. The catalog con- roughing or finishing feed. and to right 
tains a number of useful tables and consider- to connect for screw cutting. - : 
able information on subjects connected with USERS PRAISE IT. CATALOG E. CHAPMAN FEED (Pat. Aug. 18,96. 
gearing and the transmission of power. It is 
1% x 8% inches. +. 608s id 
PATS 
Aa 44 Me 
mf ” f 


Manufactures. 


Sidney Lascelles, Fitzgerald, Ga., will place 
new machinery. 
At Gardiner, Me., J. F. Newell & Co. will 


erect a brass foundry. 
Messrs. Ranger & Babson, Bangor, Me., ‘ 
will place new machinery. eet 


At Armordale, Mo., the Diamond Glue Com 


pany will ereet a glue factory. 
The Avondale Mills Company, Birmingham, a 2 
Ala., will erect a factory soon. mr 


Messrs. Weidig & Co., Zanesville, O., have 
decided to enlarge their foundry. 


The Riverhead Electric Light Company. Coes Wrench Co., Worcester, Mass. 


Brooklyn, N. Y., is enlarging its plant. 


es Genuine Improved 
Knife Handle Patent 




















Manufactured by 








Messrs. Fair and Day, of Knoxville, Tenn., . : 
wilerect another abaition te thelr plant Sittin an ern one. som 
At Belleville, Ill., John Isselhardt and John 
Scheer will erect a boiler and repair shop. Sectional View Illustrates our New Knife Handle, showing 
The Chattanooga (Tenn.) Pulp Mills Com Manner of Construction. 


2 STRAIGHT BAR, EXTRA LONG NUT FOR SCREW IN JAW. 33 
_ The Best Made and Strongest Wrench in the Market. 
The Horton Chuck Company, of Windsor 


Locks, Conn., will erect an addition to their J. C. MCCARTY @ CO. 
shops. JOHN H. GRAHAM 2@ CO. 


pany is contemplating the enlargement of its 
plant. 








NEW YORK AGENTS. 
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Che HARTFORD, The Manitowoe Steam Boiler Works, Man 
CONN., U.S.A. itowoc, Wis., will make additions to its plant 
Pore shortly. 
At Pembroke, Ont., the Canadian Pacific 





- MAKERS OF... 


Fine ioc ra 


Complete vuagte furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 


) 2 


England—Bt 


France—FENWICK FRERES & COo., 


eK & HICKMAN, 20 Whitechapel Road, London, E. 
21 Rue Martel, Paris. 
New York—1%3 


Chicago 
Boston 
Liberty Street. 


#2 and 44 South Clinton Street 
281 Franklin Street. 





FINE TAPS 


SEND FOR 
CATALOCUE. 


AND ADJUSTABLE TAP WRENCHES. 
som, Wiley & Russell Mfg. Co. 


Greenfield, Mass., U.S. A. 





GREEN RIVER 











Agents in London, SELIG, SONNENTHAL & CO., 8° Queen Victoria St 





NEW e% The Mechanical Engineering of Power Plants, a 
STANDARD % Svo, Cloth, $5.00. 750 Pages and 500 Illustrations. 
BOOKS. eh Steam Boilers, ¢. 4, prasovy and E. F. MILLER. 


Svo, Cloth, $4.00. Nearly 400 Pages, 142 Illustrations. 
JOHN WILEY & SONS, 53 East 10th Street, New York. 





Lathes! Planers!! Shapers, &c. 1!!! 


Our tools are all of the latest and most approved de 
signs, while the workmanship, material and _ finish 
are of the highest order. You will find it an advan- 
tage to have our catalogue and special prices be- 
fore placing your order. 


| Name SEBASTIAN LATHE CO., 


17 and 119 CULVERT ST., CINCINNATI, OHIO. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 











DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Bow Aome Oo wy potent oe Ting 


bok, Com for thia and forssqn Countecea, 
Covttimounty 4o0 Wee oe eanray 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 


that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 








NS JENKINS BROS., 71 John Street, New York. 
31N. Canal St., Chicago. 17 N. 4th St., Philadelphia. 17 Peart St., 


Walker Universal Tool 
ad Cutter Grinder. 


Natal eal el etal eal alalaelalelateletatetelataletatatatatatis 


NORTON EMERY WHEEL CO. 
WORCESTER, MASS. 


‘“*LITTLE CIANT”’ 


Bolt Threaders and Nut Tappers 


Cutting all sizes from ‘4 to I'\4 inches. 


MANUFACTURED By 


WELLS BROS. & CO., 


GREENFIELD, MASS., U.S.A. 





Boston. 





COMPLETE 


a 
J 
“st SEND FOR 
J 
a CATALOGUE. 








Send for Catalog “a 








Railroad will erect a cost of 


about $30,000 


new shops, at 


rhe plant of A. IT 
chinists, 
stroyed by fire 


Stoddard & Co., ma 


Gloucester, Mass., was recently de 


William B 
’a., will make an 
an early date 


Scholes & Sons 


addition 


Philadelphi 
to their plant t 
«& Machine 
will make 


The Buffalo Furnace 
of Buffalo, N. Y., 
to their machinery. 


Compan) 


additions 


SOTt 


rhe Standard Boiler Works, of Chicago, | 
decided to 
move to Goshen, Ind 


have change its location, and wil 


At Watertown, Mass., the Walker & Dratt 
Foundry Company have commenced the ere 
tion of a new foundry 

The Neweastlh rraction Company, New 
castle I’a is about to commence the erection 
of a new machine shop 


Work on the 
Tube 
Is progressing 


new plant of the United States 
Company, McKeesport, P 


favorably. 


Seamless 


Robinson & Martin 
been formed, 


At Camden, N. J., the 
Manufacturing ¢ 


with capital of $100,000 


ompany has 


rhe Hawley Down Draft Furnace Company, 


recently incorporated, will establish a factory 


at once at Detroit, Mich 
At Augusta, Ga., The John P. Manufactur 
ing Company will erect a new mill M 


Charles Estes is president 


The Jefferson Manufacturing Company, 
Jefferson, Mass., are to make an addition to 
their plant at an early date 

New machinery will be installed In the 
Dudley refrigerator plant at Owosso, Mich. 
Mr. E. F. Dudley is proprietor 


At Duquoin, IL, a manufacturing 
establishment is in prospect, for the 


the G. W. T. Seiffert 


new 
purpose 


of making dust collector 


lis Engine Company, Indian 
an establishment, 


of sta 


The Indianapo 
Ind., are 


apolis, 


fitting up 


in which they wil manufacture a line 


tionary engines 

ted at Long 
Doscher, for 
Retin 


A sugar refinery will be ere« 
Island City, N. Y Mr. Claus 
of the Bro 
is inte 


merly president klyn Sugar 


ing Company, rested 
The Woodward 


Lackawanna & We 


mine of Delaware, 


stern Railroad, at King 


ston, Pa., is about to be equipped with an 
electric haulage system by the General Ele« 
tric Company 

Messrs. J. J. Mullaney and R. Hl. Richards 
are partners in the Cooke Machinery C« 
pany, of New York City, which company will 
succeed the Cooke Company Mr. J. J. Mul 
laney is president, the oflice being located at 
165 Washington street 

I. F. Olds & Son, Lansing, Mich., builders 


fines, have recently completed 


addition to their 


of gasoline eng 
wx 150 feet 
is the 


plant, which 


last of a series of additions resulting 


from a very modest start in business twelve 


years ago. Contrary to general business, they 


report having expert need no depression of 
trade during the past four years 
The H. W. Johns Manufacturing Company, 


ted at ST Maiden lane for 
found it 


rwdious qua 


who have been loca 


the past twenty-five years, have 


necessary to move to more comn 
and will 
Woodbridge Building, at 
Platt streets. rhe office 
ground floor, and will be 
and modern 


ters, remove shortly to the ne 

William, John and 
will occupy the 

fitted hand 


style The basement will 


up in 
some 


also be occuple ad with stoect 
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PATENT UNIVERSAL 


¥ SCREW-CUTTING ‘ ‘ 
ofeuaccuice |... The Garvin Machine Co. 
JWYKE&CO.E BostonMass. USA. 


MFR'S FINE MACHINISTS TOOLS 
—— FOREIGN AGTS. —— 
CHA? CHURCHILI ACO.CROSS ST. LONDON ENGLAND 
SCHUCHAROT & SCHUTTE, SPANDAUER, STRASSE 
BERLIN, GERMANY 


C. W. BURTON, GRIFFITHS & CO., Spring and Varick Sts., 
158 Queen Victoria Street, 
NEW YORK. 


MACHINE TOOLS sisceieros. 


Our new catalogue, printed in English, French, or 
German, sent on application 


chiens wos Ones 








Notre nouveau catalogue en Francais, Allemand ou 
Anglais sera envoye gratis sur demande 
Unser neuer Katalog in Deutsch, Franzésisch, oder 

Englisch versenden wir auf Wunsch kostenfre 
Se envian catalogos descriptivos en Francesa, Inglés, 





© Alemajia a los solicitantes. 





The only reason you take the ; 
AMERICAN MACHINIST is to keep yOur- | 16 in. Improved Adjustable ILaane1 puponannite Ratasorn na Au- 
if oat eal entedate If th Coauh Shaper. riiiiexomp, Ppanuysckoms Han HhMewkome 
sell poste P ° e ASMKAXL BLICHAAWTCA LO BOCTpedoBaniw, 


American Machinist is of interest and 
value to you, the 6 SIZES.—Write for Circulars and Prices____.._SE 


Tool Catalogue 


must necessarily be an adjunct to 
your workroom, library or den. The 
Tool Catalogue has 710 pages, over 
4,000 illustrations, and describes, 
lists and discounts Tools and Shop 
Supplies. In two editions: cheap 
(linen) binding, at 35 cents, post- 
paid ; handsome cloth binding, $1.00, 
express paid. Money paid for cat- 
alogue refunded with first order 
amounting to $10.00 or over. 


oh BARDONS & OLIVER, Cleveland, O. 
a. The Safety Emery Wheel Co. 


The Tool Dealers, 
105 Fulton Street, New York City. PIONEERS of only SUCCESSFUL SYSTEM 





























PROC URED, or NO CHARGE for of Using 
Patents Ate SERVICE a Sb F C d Wheel 
a 
ance in Patent Office. eo afe oe "es. — oa m Cry and oru n u m ce Ss 
CHAS. J. GOOCH, S8cr°u°\" WASHINGTON, D.C. Write for illustrated Catalogue. SPRINGFIELD, OHIO. 








Direct Connected Mi OTO Pe S 


For al Kinds of Machine Tools and Line Shafting. 








oh 


The Bullock Electric Mfg. Co. 


Formerly CARD ELECTRIC MOTOR AND DYNAMO CO. 


Cincinnati, Ohio. 


St. Paul ee New York. No. 665 Bourse Building, Philadelphia, Pa. 
- 8 Oliver Street, Boston, Mass. 623 Western Union Building, Chicago, IIs. 


For Bicycle Simple, SEND FOR CIRCULAR D. 
New, L. E.R HODES & CO. 
WHEEL TRUEING MACHINE Manufacturers. Practical. HARTFORD, CONN. 




















April 15, 1897. 


AMERICAN MACHINIST 


11 





EMERY WHEELS. 


Hampden Corundum Wheel Co., 
Mass. 

Norton Emery Wheel Co., Worcester, Mass. 

Safety Emery Wheel Co., Springfield, O. 


ENGINES. GAS AND GASOLINE. 


Daimler Motor Co., ** Steinway,” Long Island 
City, N. Y. 

Mietz & Weiss, New York. 

Norman Co., J. J., Chicago, Ill, 

Otto Gas Engine Works. P hiladelphia, Pa. 

Prouty Co., The, Chicago, 111. 

Springfield Gas Engine Co., Springfield. O. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co., Chicago, Il. 


ENGINES, STEAM. 


Ames Iron Works. Oswego, N. Y. 

Forbes & Co., W. D., Hoboken, N. J. 

Frick Co., The. Wavnesboro, Pa. 

Greenfield, W. G. & G., Newark, N. J 

Toomey, Frank, Philadelphia, Pa. 

Weston Engine Co., Painted Post. N. Y. 
FEED WATER HEATERS AND 

PURIFIERS. 

Hoppes Mfg. Co., Springfield, O. 

Taunton I -ecomotive Mig. Co., Taunton, Mass. 
FITTINGS, PIPE. 

Tight Joint Co., New York. 
FOREIGN EXCHANGE. 

Brown Bros. & Co., New York 
FORGES. 

Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass, 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 


Gardiner Bros., Danielson, Conn 

Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester City, N. f, 

Wyke & Co., J.. East Boston, Mass. 


GEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J. 
Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Superior Machine Co., Cleveland, O, 

GEAR CUT TER-CUTTER GRINDERS 
Gould & Eberhardt, Newark, N, J. 


GEARS. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Grant Gear Works. Boston Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co., T., New York. 
GRAPHITE, LUBRICATING. 

Dixon Crucible Co., Joseph, Jersey 
GRINDING AND POLISHING 

MACHINES. 


Builders Iron Foundry, Providence 
Diamond Machine Co., Providence, 
Landis Bros., Waynesboro, Pa. 


GRINDERS, CENTER. 
Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Machine Tool Co., The, Cincir- 
nati, O. 


GRINDING MACHINE, UNIVERSAL. 


Cincinnati Mi va 1g Machine Co, Cincinnati, O 
Diamond Machine Co., Providence, R. I 


GRINDSTONES. 


Mitchell, Wilson, Philadelphi: 
HACK SAWS. 
Q.&C Co., Chi 


HAMMERS. 
Beme 1t. Mile- 
Bradley Co 


HANGERS. 
Prybil, P.,. New York 
Sellers & Co., Inc., Wim., Phila lelphia, Pa. 


INDEX CENTERS. 


Cincinnati Milling Mach 


INJECTORS. 


Penberthy Injector Co., 


Brightwood, 


City, N, J. 


» me. I, 
R. 1. 


ago, Ill 


& Co, Ph'ladalphia, Pa 
Syracuse, N. Y. 


ne Co., Cin nnati, ©) 


Detroit, Mich. 


JACKS, HYDRAULIC. ‘ 


Watson-st lan ( 





HARDINGE BROS., 


1036 Lincoln Ave., CHICACO, ILL. 
LARGEST MANUFACTURERS OF SPLIT 


CHUCKS IN EXISTENCE. 








Quotations given on any size or shape of 
hole, and any design of Chuc k. 





CORRESPONDENCE SOLICITED. 


ALSO 
FINEST PUNCH and DIE WORK, Sub Press or otherwise 
FINE TAPS and DIES, any diameter and num 


are equipped for 
everything, 


any fine 
and 


ber of threads. We 
metal work, and guarantee 
solicit your patronage. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


» 810 Walnut Street, PHILADELPHIA. 
¢?- Our New and Revised Catalogue of Practical and 





Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of sont 


etoany onein any part of the world who will fur- 
nish his address. 





ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
Supply Stores, 


T. R. ALMOND, 


83. £85 Washington St., 
Brookiyn, N. Y. 


CAR SHOP QUTEIT, 


The following Machine Tools remain 
unsold from a lot of Machinery in a 
Car Shop. Most of the Machines 
have never been used. 

1 Niles 8 Spindle Arch Drill. 


1 Blakslee 11g inch Bolt Header and Up- 
setter, complete with furnace. 








1 1,500 Morgan Steam Hammer, 

1 20 inch Prentice Upright Drill 

1 386 inch Prentice Upright Drill. 

1 Springfield Tool Grinder. 

1 Acme 14 inch Double Bolt Cutter. 

1 Acme 2inch Single Bolt Cutter. 

1 12 inch Stroke Traveling Head Shaper. 
1 Powell Planer, 24 in. x 24 in. x 6 ft. 
1 WVhio Planer, 27 in. x 25 in. x 7 ft. 

1 Draper Engine Lathe, 17 in. x 8 ft. 

1 Hurlbut 2 inch Cutting-Off Machine. 
2 Fay & Scott 18 inch Turret Machines. 


Complete outfit of Heavy Wood-Working 
Machines for Car Work made by J. A. Fay 
& Co., and Berry & Orton. 

HILL, CLARKE & CO., 


14 South Canal St., CHICAGO. 


E,W. BLISS CO. 


1 Adams St., BROOKLYN, N.Y. 


Wash, St 





Chicago, % W. 


PRESSES, 


Drop Hammers, 
Dies, Shears and 
Spec’l Machinery / 


FOR 


SHEET METAL 
WORK. 
Bicycle and Electric’! 


TOOLS. 


Write for Catalogu 







OWNERS OF 


THE STILES & PARKER (/— 


PRESS CO. 





JOINTS, UNIVERSAL. 


Vanderbeek Tool Works, Hartford, Conn. 


KEYWAY CUTTERS. 


Baker Bros., Toledo. O 
Mitts & Merrill, Saginaw, Mich 


LADLES, 


Whiting F« 
LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, IL 
Beaman & Smith, Providence. R 
Bement, Miles & Co., Philadelphia, Pa. 
Blaisdell & Co., P.. Worcester, Mass. 
Bradford Mil! Co., The. Cincinnati, O 
Bullard Machine Tool Co., Bridgeport 


yundry Equipment Co., Harvey, Ill. 


Cona, 


Cooke Machinery Co., New York 
Davis & Egan Machine Tool Co,, The, Cincin- 
nati, O 


Dietz, Schumacher & Boy e, Cincinnati, O. 
Fifield Tool Co., Lowell, Mass 

Fitchburg Macl line Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 

Hendey Machi ne Co., Torrington, Conn. 


Hill, Clarke & Co.. Boston, Mass. : 
Jones & Lamson Mach. Co., Springfield, Vt 
ve Blond, R. K., Cincinnati. O 

Lodge & Shipley Mch Tool Co., Cincinnati, O 
McCabe, J. J., New York. 

Montgomery & Co., New York 


New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O. 
Niles Tool 2 orks Co,, New Y ork. 
Mliver, ro . Buffalo, N. Y. 

Pond Machine “Tool Co Plainfield, J 
P at' & Whitnev Co., Hartford, he 
Prentice Bros., orceste Mass 
2rentiss Tool & Supply © o., New York 
Reed Co., F. E., Worcester, aan. 
Sebastian Lathe Co., Cincinnati 

Seneca Falls Mfg. Co., Seneca Falls, N. ¥. 
Stark, John, Boston, Mass 

Warner & Swasey, Cleveland, O. 


LUBRICATORS. 


Lunkenheimer Co,, Cin 


MACHINE TOOLS. 


Bement, Miles & Co, 


innati, O 


Philadelphia, Pa 


Newton Machine Tool Co., Philadelphia, Pa. 
Pond Machine lool Co., Plainfield, N. J 


Sellers & Co., Wm., Philadelphia, Pa. 
MACHINISTS TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, Il 


MILLING CUTTERS. 


Cincinnati Milling Machine Co., 


Inc., 


Cincinnati, O. 


Erlandsen, J., New York. s 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 


MILLING MACHINES. 


Baush & Harris Mch. Tool Co., Springfield, 
Mass 
Becker Mfg. Co., John, Fitchburg, Mass. 


Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, K. I. 
Clough. R. M.. New Haven, Conn 

Cooke Machinery Co., New York 

Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. 
Forbes & Co. , Hoboken, N. J. 


Garvin Mé ac Mine c. 0., New York 

Kempsmith Mch, Tool Co., Milwaukee, Wis. 
Mergenth: le r & Co., Ott.. Baltimore Md. 
Pond Machine Tool Co Pl: Linfield, J. 


need Co., F. E . Worcester , Mass. 


MOLDING MACHINES. 


Tabor Mfg Co., Elizabeth, N, a 


M TORS, ELECTRIC. 
Bullock Elec. Mfg. Co., Cincinnati, O 
Crocker-W heeler Electric Co.. New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 


NUTS, FINISHED. 


Trump Bros. Machine Co., Wilmington, Del 


OIL CUPS. 


Lunkenheimer Co., Cincinnati, O 
PACKING. 
Peerless Rubber Mfg. Co., New York 


PAINTS, FIRE-PROOF. 


Johns Mfg. Co., H. W., New York 


PATENT ATTORNEYS. 


Dodge, P r.. Washington, D.C 

Dyer & Driscoll, New York. 

Gooch. Charles ]., Washington, D. C 
Wedderburn & Co., John, W iisenen. a &. 


PATTERN MAKERS’ MACHINERY, 


Whitney, Baxter lon, Mass 


PERFORATED METALS. 
Harrington & King Perforating Co., 
Chicago, LI 


The, 
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PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 


PLANERS. 
Bement, Miles & Co., 
vavis & Egan Machine ‘lool Cv.. 

nati, O. 

Detrick & Harvey Mach. Co., Baltimore. Md 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather Planer Co., Nashua, N. H. 
Gray Co.. G. A.. Cincinnati O. 
Hendev Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Niles Tool Works Co., Hamilton O, 
Niles Tool Works Co., New York 
Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co, Hartrord, Conn 
Prentiss Tool & Supply Co New York. 
Thompson, Edw. P., New York. 
Whitcomb Mfg. Co.. Worcester, Mass 
Whitney, Baxter D., Winchendon, Mass, 
Wilson, W. A., Rochester, N. Y. 


PRESSES, DIES, ETC. 
Bliss Co E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mick 
Cooke Machinery Co... New York 
Mossberg & Granville Mfg. Co., Providence 
a3 


Philadelphia, Pa. 
she, Cincin 


Prentice Bros., Worcester. Mass 

Stiles & Fladd Press Co., Watertown, N. Y. 

Toledo Machine & Tool Co., The, Toledo, O. 
PRESSES, HYDRAULIC. 

Watson-Stillman Co, New York 
PROTRACTORS. 

Kelsey, D. J., New Haven, Conn. 
PULLEY BLOCKS. 
Bolzani, Berlin, Germany. 
PUNCHES, HYDRAULIC. 


Watson & Stillman, New York 


PUNCHES AND SHEARS. 
Davis & Egan Machine Tool Co., Cincinnati,C, 
Hilles & Jones Co., Wilmington, Del. 
Long & Allstatter Co , Hamilton, VO. 
Pedrick & Ayer, Philadelphia, Pa 


RACK CUTTING ATTACHMENT. 
Cincinnati Milling Mach. Co., Cincinnati, O. 
RAW HIDE. 


New Process Raw Hide Co.. Svracuse, N. ¥ 
Shultz Belting Co., St. Louis, Mo. 


REAMERS. 


Mergenthaler & Co., Ott., Baltimore, Md, 


RIVETING MACHINERY. 


Adt & Son, John, New Haven, Conn, 
ROLLER BEARINGS. 
Hyait Roller Bearing Co., 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., Providence 
mR. 1. 


Gebr 


Newark, N J 


ROPE, WIRE. 


Trenton Iron Co., 


RUBBER GOODS. 


Peerless Rubber Mfg. Co., 


SAWS, HACK. 


Q. & C. Co., Chicago, 111. 


SAWING MACHINES, METAL. 


YQ. & C. Co., Chicago, Il. 


SCHOOLS. 
Columbia University, New York. 
International Correspondence Scnools, Scrat 
ton. Pa 
Institute for Home 
Cleveland, O 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, III 
SCREW MACHINES (see Turret Lathes). 

SCREWS, MACHINE. 


Cincinnati Screw & Tap Co., Cincinnati, O 
Hubbell, Harvey, Bridgeport, Conn. 
Worcemer Machine Screw Co., Worceste: 


Trenton, N. J. 


New York. 


Study of Engineering, 


Mass 
SCREW PLATES. 
Reece Co., Edw. F., Greenfield, Mass. 


A CRANK 


PIN OILER 

WHICH CAN BE RELIED UPON. 
THE 

\/ 








Crank Pin Otrer SAFETY ae 


AUTOMATIC DOUBLE FEED 
CRANK PIN OILER—_4_ 


DOES NOT WASTE OIL 
DESCRIPTION CIRCULAR ON APPLICATION, 
PENBERTHY INJECTOR CO. 
124 SEVENTH STREET, DETROIT, MICH. 
Largest Injector Manufacturers in the World. 








BINED DRILL AND COUNTERSINK 


FOR CENTERING LATHE WORK, 


— J.T.SLOCOMB&C0..-— 
.§ 


PROVIDENCE,R.1. U.S.A, 










‘BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 


= HUGO BILGRAM, 
Machinist, 








«ff BENTELSMARGEDAN 
Taanarmevontas 5) ) COMPANY 
WOODWORKING! HAMILTON,O. 
MACHINERY % U-S-A: =a 








LATHE CENTRE 
GRINDERS. 


TRUMP BROS. MACHINE CO., 


MANUFACTURERS, 
WILMINGTON, DEL., U.S.A, 





. . 
Foundry Molding Machines 
STRIPPING PLATE MACHINES 
PORTABLE AIR POWER M A- 
CHINES, using wood or metal split 
patterns, without stripping plates. 
WRITE FOR INFORMATION, 
The Tabor Manufacturing Co., Elizabeth, N. J. 








McFADDEN COMPANY, 


wes 


PHILADELPHIA, P 











wet BELT &GEARED 
FEED 


LARGE RANGE 
Pear|&Plium, CIN’TI, O. 















SHAFTING, ETC. 


Pryibil, P., New York. 


SHAPERS, 
Cooke Machinery Co., New York. 
Davis & Egan Machine Tool Co., The, Cincin- 
nari, O 
Gould & Eberhardt. Newark, N. J. 
Hendey Machine Co.. Torrington, Conn. 
Prentiss Tool & Supply Co , New York. 
Pratt & Whitney Co., Hartford, Conn. 


SHEARS. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass, 


SPECIAL MACHINERY. 
Crocker & Lawson, Binghamton, N, Y. 
McMullin Mtg. Co., F. K., Chicago, Ill. 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O. 


STEAM BOILER INSURANCE, 
Hartford Steam Boiler Ins. & Insp. Co., Hart- 
ford, Conn. 


STEEL. 
Crescent Steel Co.. Pittspurg. Pa. 
Jessop & Son., Wm., New York. 
Jones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 
National Chuck Co., New York 
Union Tire Co., Plaintield, N. J 


TAPPING MACHINES. 


National Machinery Co., Tiffin, O. 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Reece Co., E. F., Greenfield, Mass. 
Saunders’ Sons, D., Yonkers, N. Y 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield 


TOOL CATALOGUE. 


strelinger & Co., Chas. A., Detroit, Mich. 


TOOL HOLDERS. 


Gould & Eberhardt, Newark, N. J 


‘TOOLS, MECHANICAL, FINE. 
Standard Tool Co., Athol, Mass 
Sawyer Tool Co., Athol, Mass. 
Starret Co,, L. S., Athol, Mass. 


TRAMWAYS, OVERHEAD. 
Coburn Trolley Track Mfg. Co., 
Mass. 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Bullard Machine Tool Co., Bridgeport. Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Cooke Machinery Co., New York 
vavis & Egan Machine Tool Co., Tne. Cincin- 

nati, O. 

Garvin Machine Co., New York. 
Tones & Lamson Machine Co., Springteld, Vt. 
Lodge & Shipley Mch. Tool Co., Cincinnati, O, 
Warner & Swasey, Cleveland, O 


VALVES. 
Jenkin: Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 


VARNISHING MACHINES. 
Heim & Co., Friedrich, Offenbach, 
many 


VENTILATORS. 


Pancoast Ventilator Co., Philadelphia, Pa 


VISES. 
McCabe J. J. New York 
Niles Too] Works Co , New York. 
Wyman & Gordon. Worcester, Mass 


WATER MOTORS. 


Ba. kus Water Motor Co., Newark, N. J. 
WIRE, IRON AND STEEL. 


Trenton Iron Co, Trenton, N. J 


WIRE MACHINERY. 
Adt & Son, John. New Haven, Conn. 
Goodyear, 5. W., Waterbury, Conn. 


WOODWORKING MACHINERY. 
Bentel & Margedant Co.. The, Hamilton, O, 
Jj. A. Fay & Egan Co.. Cincinnati, O 
Pryibil P ,New \ ork 
Whitney, Baxter D. Winchendon, Mass. 


WORM GEARS. , 
Albro-Clem Elevator Co, Philadelphia, Pa 
Morse, Williams & Co., Philadelphia, Pa. 


WRENCHES, SCREW. 


Bemis & Call Hardware and Tool Co., 
field, Mass. 


Mass. 


Holyoke, 


Ger- 


Spring- 
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Becker Vertical Miller 
BECKER MFG. CO. 


FITCHBURG, MASS. 


Have you seen our ad in American Machinist, March 18, 1897, page 15? 
If so, no doubt you have noted our STRONG STATEMENTS regarding 
the utility of our No. 5 Miller. 


Our No. 4 Machine 


=. 





Can’t talk quite so loud, but, nevertheless, it can stand up alongside of its 
Big Brother and make itself WONDERFULLY INDISPENSABLE on 
the lighter portions of the work. All the important features of the larger 


machine are embodied in the above Illustrated No. 4 Machine. 
SEND FOR CIRCULAR B. 


Well-known Users of No. 4 Machines: 


KITSON MACHINE CO., Lowell, Mass. GENERAL ELEC. CO., Schenectady, N. Y. 
KIDDER PRESS MFG. CO., Boston, Mass. ADRIANCE-PLATT CO., Pougkeepsie, N. Y. 
CHAMPION BUTTON HOLE SEWING MACH. CO., Boston. U. S. CART CO., Hegewisch, lil. 
A. B. MERRILL & CO., Boston. MECHANICAL RUBBER CO., Cleveland, 0. 
PAWTUCKET MFG. CO., Pawtucket, R. I. PARKER-WISHART-HALL CO., Stamford, Conn. 
HOWARD & BALLOUGH, Pawtucket, R. |. NAT. SAFE DEPOSIT CO., Watertown, N. Y. 
WESTERN ELEC. CO., Chicago, lil. E. J. MANVILLE CO., Waterbury, Conn. 
CHICAGO HORSE SHOE CO., Chicago, Ill. EAGLE HORSE SHOE CO., So. Milwaukee, 

AND MANY OTHERS. 


;SCHUCHARDT & SCHUTTE, Berlin, Germany. 


Foreign Agents: ; Gf7AS. CHURCHILL & CO, London, England. 








CRINDING MACHINERY. 


There are other Grinders on the market. Anybody 
can make one, and make a good one, if he puts work 
enough on it. But there never has been one made that 
would stand the test of hard wear like ours, because 


we make it on the right principle, cast-iron Engine 
Lathe Boxes, and a Dust Protector that protects, It is 
expensive construction, but our customers have used it 
for years and years, and like it. You will too. Write 
to us. 


DIAMOND MACHINE CO. 


PROVIDENCE, R. I., and Cuicaao, ILL. 


London Agents, CHAS, CHURCHILL & CO., Limited, 
Paris Agents, FENWICK FRERES 
Berlin Agents, SCHUCHARDT & SCHUTTE, 
Copenhagen Agent, V. LOWENER, 





Do You Use 
Drills or Taps ? 


If you do, don’t waste any more time, 
which means money, but inform 
yourself about 


FULMER 
DRILLING ano TAPPING 


ATTACHMENT. 





wees 


REQUIRES NO EXTRA MACHINERY, NO 
EXTRA BELTING, BUT IS READY FOR 
INSTANT USE UPON ITS ARRIVAL. 


Fits the Drill Press the same as any 
taper shank chuck. Holds regular 
drills and taps. Nothing “special” 
about it, except its price, effective- 
ness and durability. 

Drills and taps holes either through 
or to bottom, without stopping or re- 
versing machine. Backs out with a 
quick return. /17// save money in any 
shop that uses Drills or taps, and pays 
for itself in short time. Agents and 
Dealers and Users, Domestic or 
Foreign, furnished with circulars on 


request. MENTION AMERICAN MACHINIST 
Aa AA 


MANUFACTURED BY 


THE UNION TIRE CO. 


PLAINFIELD, N. J. 
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You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 


FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL 2irseuray, PA. 
COMPANY, 


Speaking of Double Spindle 
Lathes, reminds us to ask, 
what do you think of our 


Extension Lathe? 














One bed on top of another. A regular 32-inch Lathe when closed up, and 
swinging 54 inches in the gap when extended. 

Bed is 13 feet, 6 feet between centers, closed, and can be extended four feet. 
Has every improvement, and is a first-class job all around. 

Splendid tool for variable work—jobbing, etc. 


bee 


The Bullard Machine Tool Co. 


BRIDGEPORT, CONN. 


SCHUCHARDT & SCHUTTE, European Agents, 


Berlin, Vienna and Brussels. 





PATENT our IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits 


PHIL. T. DODGE, Patent Attorney. 


rrade- marks, ete. 


WASH'NGTON, D. C. 


U.S. and Foreign Patents 
LOAN AND TRUST BUILDING, 
SEND FOR CATALOCUE. 

STER MACHINE SCREW CO 
3 ee LEC LUERLERY TT ETY 
| WORCESTER, MASS. 









s 4 NJ 





Manufacturers of Set, Cap 4 
Wachtine erewe. €tnde ate 





i JOOL 
CATALOGUE 





The only reason you take the 
AMERICAN MACHINIST is to keep your- 
self posted and up-to-date. If the 
American Machinist is of interest and 
value to you, the 


Tool Catalogue 


must necessarily be an adjunct to 
your workroom, library or den. The 
Tool Catalogue has 710 pages, over 
4,000 illustrations, and describes, 
lists and discounts Tools and Shop 
Supplies. In two editions: cheap 
(linen) binding, at 35 cents, post- 
paid ; handsome cloth binding, $1.00, 
express paid. Money paid for cat- 
alogue refunded with first order 
amounting to $10.00 or over. 





ral 


MONTGOMERY & CO. 


The Tool Dealers, 


105 Fulton Street, New York City. 








New__-—— 
Heavy 24 in. Lathe 


No gears to put on or take off. 

All feeds graduated. 

Very massive throughout. 

TWO-PITCH LEAD SCREW. 

Taper attachment instantly con- 
nected or released. 


The Lodge & Shipley Machine 


leet Cave—w or 
CINCINNATI, OHIO, U.S.A. 


——— Messrs. Markt & Co., Ltd., Hamburg, Berlin, Paris, 


Agents for Continent of Europe. 








AUTOMATIC FRICTION CLUTCH 


821 STATE STREET, 
we ERIE, PA. - 


—-, 


C0 CATALOG ON REQUEST. 
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BORING MILLS. 


SIZES FROM 4 TO 30 FT. DIAMETER. 
A 
Our Mills have special advantages of their own. Cutter bars coun- 
terbalanced on machine itself. Cross rail raised and lowered by 
power when machine is 





otherwise at rest. 
Heavy, strong, long-lived. 
Let us send you some 
information, free. 


A 
WE MAKE A FULL LINE OF 


LATHES, PLANERS, 
SHAPERS, MILLING 
MACHINES, DRILLS, 
PUNCHES, SHEARS, 
STEAM HAMMERS and 
HYDRAULIC 
MACHINERY. 


BEMENT, MILES & CO. 


2ist and Callowhill Streets, 
Philadelphia, Pa. 


ENGINEERS AND MACHINISTS ——————eeeum. 











50 in. Boring and Turning Mill. 





NAA AAALAMAMAMALAMALAL AMAL ALANA LAMA 


Send 50 cents for a copy 
of Machine Shop Arith- 
metic, a simple little 
book that tells how to 
figure problems that 
come up in the shop. 


Yes, we take U. S. 


stamps. 


American Machinist Pub. Co. 
256 Broadway, 
New York. 


FAUMMANAAANAAAAbA Abb JAA ANA ddd J44 Uhh Abd d44 dbA Abi dbd bbb ddd 


ALAN AMALAMALAMALAMALAMAMAMALALALAMALAMALAAALALALLALIA LIAL 
UANNUAN LLAMA AAA AAA AAAA AA AU AAAAAh AAA dAh Ah AA AAkdbh dub Uk db bk ddA dbbdbb adh ddd ddd dd 





THE POND MACHINE TOOL CoO., 





OF 


M 


SIX-FOOT RADIAL DRILL 


MAKE 


PLarnFIELD, N. J. 


Powerful and Accurate 
High Grade 


ACHINE TOOLS, 


Lathes, Planers, 
soring and Turning Mills, 
Car-Wheel Borers, 


SUR 





RS 


Axle Lathes, 
Wheel Presses, 
Lathes for Turning 
Steel Tired Car Wheels, 


Driving Wheel Lathes, 
Radial Drills, 
Horizontal Drills, 


. 


MANNING, MAXWELL & MOORE, 
Sales Agents, 


No, 111 AN STREET, 


I LIBERTY 
NEW YORK 


CANAL ST.., 424 TELEPHONE BUILDING 
LI ITTSBURGH, PA 
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The Best of the Labor Saving Tools. 


Boring and Turning Mills, 
From 30 Inches to 30 Feet Swing. 


Correspondence Solicited. 


agg THE NILES TOOL WORKS COMPANY, 


om, Main Office and Works, HAMILTON, OHIO. 








THE G. A. GRAY CO., OINOINNATI, Oo. 
HILL, CLARKE & CO., 14 South Canal St., Chicago, I 
ST RONG, CARLISLE k TURNEY CO. 193 Bank St, Cleveland, 0 
These Machines E. A. KINSEY & CO, , 331 West Fourth St., Cincinnati, 0. 





are sold THOS. K. CAREY & BROS, CO., 26 Light St., Baltimore, Md. 
by & a--aa 3. J. McCABE, 14 Dey St., New York C ity. 
PACIFIC TOOL & SUPPLY CO. , 102 First St., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienne and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England, 


BROWN BROTHERS & Co. 


59 WALL STREET, 





BUY AND SELL 


utm 9OUtH Africa 


AS WELL AS ON 


GREAT BRITAIN, EUROPE AND AUSTRALIA. 


ISSUE COMMERCIAL AND TRAVELERS’ CREDITS 
AVAILABLE IN ALL PARTS OF THE WORLD. 


Vbliam Aas WE Senp PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 













2 x 24 Flat + ewe lathes 


now ready for prompt shipment,equipped with com- 
plete outfit of tools, including the Automatic Die. 


JONES & LAMSON MACHINE CO., 


Sole Builders and Sole Selling Agents 
for America. 

Representative for Germany, Switzerland, Austria- 
Hungary, Russia, Holland anc Be lgium: M. KOYEMANN, 
Charlottenstrasse 112, Dusseldorf, Germany. England: 
CHARLES CHURCHILL & C o., Ltd., 9-15 Leonard St., Fins- 
bury, London, E. C. :6 Albert St., Birmingham. HENRY 
KELLEY & Co., 26 Pall Mall, Manchester. 





“ ACME 


Machinery Co. 










ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. + 


ALSO SEPARATE 
HEADS AND DIES. 










PATENT ENTIRELY AUTOMATIC 
GEAR CUTTERS 2@ 
‘RADIAL DUPLEX” GANG CUTTERS 





EXPORT TRADE ST. LOUIS, MO. 
A SPECIALTY. 





@LAYT ON Al Ro 


CL EMPRESSOR WORKS 


CAT, ATALOG GUE 26 Grtianatst. NEW YORK. 
GEAR cine 


Grant Gear Works, 











a : 125 South 11th Street, 
< HILADELPHIA. 
GOULD & EBERHARDT, 6 Portland Street, 
NeEwaRK, New Jersey, U. S. A. 86 Seneca a Be 











AGENTS. JoHN Lana & Sons, Johnstone, Scotland; 


ScHUCHARDT & ScHUTTE, Berlin, Vienna and Brussels. Send for Catalog. 


Inventions Parlected 


AND 


MODELS, EXPERIMENTAL and SMALL SPECIAL 
MACHINERY BUILT. 


CROCKER & LAWSON, 


MACHINISTS AND MACHINE DESIGNERS, 
BINGHAMTON, N. Y. 


New 20-in. 
Combination Drill, 


A most valuable machine for gen- 
eral use. Ask for Drill Book C, 


Sibley & Ware, S. Bend, Ind. 
MANUFACTURERS OF 


Twist Drills, Reamers ana Taps 
SSTANDARD TOULLU eT 


SPRING COTTERS AND FLAT = 
SPRINC KEYS. .. - 





























